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Original Articles 


SOME COMMON INDIAN BIRDS. 

No* 27. THE TAILOR-BIRD (ORTflOTOMUS SUTORWS ), 

BY 

T. BAINBRIGGE FLETCHER, R.N., F.L.S., F.E.S., F.Z.S., 
Imperial Entomologist ; 

AND 

G\ M. IXGLIS, F.E.S., F.Z.S. 

The Warblers inc lude a very large number of kinds of small 
birds which, with few exceptions, are plainly coloured and alike 
in both sexes. Over one hundred species occur within Indian 
limits, many being migrants, passing the summer in Central or 
Northern Asia, whilst others are permanent residents in the Plains 
and lower ranges of the Hills. Amongst these latter are included 
the Tailor-birds, so called from t ho remarkable skill which they 
display in the construction of their nests which are placed in a 
receptacle made bv sewing together the edges of one or more leaves, 
and of these little birds the most common and widely-distributed 
is the Indian Tailor-bird (Ortlmtomw suforius). This is a tiny 
greenish-brown bird, whitish below, in general appearance iike 
a wren, but with a decidedly longer tail ; if further description is 
needed, it may be noted that the forehead is reddish, shading oft 
into ashy-grey on the back of the head, and that on each side of 
% neck there is a short black bar or spot, usually concealed but 
plainly visible when the bird stretches its neck to utter its note, 
which it is doing continually. Indeed, as Cunningham has so 
aptly put it, “ whenever memory reverts to the experiences of 
summer in the Plains of India, it can hardly fail to recall the loud 

( 220 ) 1 
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shouts of the Tailor-birds, as they travel about ceaselessly among 
the shrubs. Even at those times of day when the breathless heat 
and cruel glare have reduced almost all other birds to relative 
silence ; when even the crows sit about in pairs in the shade, 
gasping with widely gaping bills and incapable of anything beyond 
whispered conversation, and when the still and fiery air is <>nlv 
rarely disturbed by the querulous whistle of a kite, even then tin* 
Tailor-birds are all alive with noisy excitement. Whilst listening 
to them, or to the (Ties of other loud-voiced small birds, one realizes 
the beauty of the dispensation that lias decreed that in the animal 
kingdom there should be no necessarily direct ratio between size 
and vocal power ; an elephant with a voice on the scale of that of a 
tailor-bird would have been a nuisance to a whole district ! Even 
the longest use and wont leave it a ceaseless marvel how simli 
pygmies can manage to make such a hubbub, whilst they run and 
creep about among the bushes, more like little brown mice than 
any feathered creatures. They have two common calls, the fir>t 
consisting of an urgent repetition of the syllable 4 pf-et.’ and the 
second, even more insistent and sounding, 4 pe peep, pe peep, 
pe peep, pe peep.’ Long after most other birds are silent ; a ficr 
even the crows and mynahs have finally settled down for the night, 
and only an occasional belated kite is audible, their call may Mill 
be heard issuing from the flower-beds and shrubberies, where the 
birds continue to run mouse-like about in the gathering gloom, 
jumping after the insects lurking among the leaves. When highly 
excited over anything they shout their loudest, and. with their 
tails so excessively elevated that they come to point obliquely 
forwards over their hacks, look more like demented wrens t ban 
anything else. Whilst engaged in hunting over a shrub tliev run 
quickly along the twigs, shouting noisily all the while, and even- 
now and then snatching at insects, and. even when flying, they 
continue to call aloud with a reckless expenditure of breath. The 
above has been quoted at length, as it seems to be a charming 
character-sketch of the little bird in question, which, although 
inconspicuous and apt to bp overlooked, will now perhaps ht* 
recognizable to our readers. The typical race, as shown on <*ui 
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plate, of the Irclian Tailor-bir.l (O. sa'orias tutorial) occurs through- 
oi" tlie Flauls a,lJ low ' !r iiUI* of India, Ceylon, and North and 
Central Burma, being replaced in Southern Burma, Siam and the 
Malay Peninsula by the Malay Tailor-bird (0. salorim nnmlicMis), 
which differs by having white streaks on the ear-coverts. 

As noted above, Tailor-birds are mainly insectivorous in their 
diet. The late Mr. ('. W. Mason examined the stomach-contents 
nl four birds at Pusa and found them to consist entirely of insect 
remains, mainly of small beetles, bugs, ants and flies; 
Mr. 1) Abreu found much the same in the case of three birds 
examined at Nagpur. Tliav seem, therefore, to be useful little 
birds to have in a garden. 

The breeding-season of the Indian Tailor-binl is mainly in 
June and July, but nests may be found from April until August 
I he structure and design of birds nests- in general may varv from 
just nothing at all. the eggs being laid on the bare ground, to 
elaborate mounds such as are constructed by the Bower Birds, 
but- for ingenuity, as applied to its construction and concealment^ 
the Tailor-bird \s nest is hard to h eat. Pennant seems to have been 
the first to give any description of it and we reproduce the rather 
quaint figure given in his Indian /oo%y (second edition; 1790) 
where he says that in India “ the brute creation are more at enmity 
with one another thanjn other climates ; and the birds are obliged 
to exert unusual artifice in placing their little broods out of the 
reach of an invader. Kadi aims at the same cud. though by 
different means. Some form their pensile nest in shape of a purse, 
deep, and open at top ; others with a hole in the side; and others. 
*till more cautious, with an entrance at the very bottom, forming 
tluur lodge near the summit. But the little species we describe, 
seems to have greater diffidence than any of the others : it will not 
trust its nest even to the extremity of a slender twig, but makes 
one more advance to safety by fixing it to the leaf itself. It picks 
u p a dead leaf, and, surprising to relate, sews it to the side of a 
li\ing one, its slender bill being its needle, and its thread some 
hue fibres; the lining, feathers, gossamer, and down. Its eggs are 
white* The colour of the bird light-yellow : its length three inches, 
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it" ^ight only three-sixteenths of an ounce, so that the materials 
of its nest, and its own size, are not likely to draw down a habitation 
th.t depends on so slight a tenure.” So far as it goes, Pennant’s 
account is fairly accurate except in the statement that the bird 
pi ks up a dead leaf and sews it on to the side of a living one. The 
dry leaves which are often found attached to the outerside of the 
nest are accounted for by the fact that these leaves, which have 
originally been pierced by the bird whilst they are still living and 
attached to the tree or plant, often die and decay in situ, either as a 
direct result of the injury caused to them or by interference with the 
free access of air to the tissues. 

The nest may be placed at any elevation, such as high up 
in a mango-tree or low down in a brinjal-plant but more usually 
they are built comparatively low down, often within a couple of 
feet of the ground. The kind of leaf selected seems to be rather 
immaterial, provided that it is fairly large and sufficiently strong 
to hold the strain of the stitches, and in gardens the leaves of mango, 
guava and brinjal are often used. As a rule only one or two leaves 
are used but occasionally, when the nest is placed on a plant with 
small leaves, such as oleander, a dozen leaves may be fastened 
together. Generally, the nests hang down more or less vertically, 
as shown in Pennant's figure, but sometimes they lie almost horizon- 
tally with the opening between the lower edges of the leaves, so that 
the nest is well protected in rainy weather. 

The actual construction of the nest has been observed by 
Mr. A. G. Pinto, as reported by Dewar in his Birds of the Plains. 
In this case the nest was placed in the leaf of a Draenna plant 
growing on a verandah and we cannot do better than quote our 
authority for what took place : “ One of the leaves of the plant 
was so curved that its terminal half was parallel with the ground. 
Upon this she commenced operations. The first thing she did 
"as to make with her sharp little beak a number of punctures along 
each edge of the leaf. In this particular case the punctures took 
the form of longitudinal slits, owing to the fact that the veins of the 

Dracwna leaf run longitudinally Having thus prepared 

the leaf, she disappeared for a little and returned with a strand of 
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cobweb. One end of this she wound round the narrow part of the 
leaf that separated one of the punctures from the edge ; having 
done this, she carried the loose end of the strand across the under 
surface of the leaf to a puncture on the opposite side, where she 
attached it to the leaf and thus drew the edges a little way together. 
She then proceeded to connect most of the other punctures with 
those opposite to them, so that the leaf took the form of a tunnel 
converging to a point. The under surface of the leaf formed the 
roof and sides of the tunnel or arch. There was no floor to this, 
since the edges of the leaf did not meet below, the gap between 
them being bridged by strands of cobweb. This was a full day's 

work She next went on to line with cotton this cul-d< -me 

which she had made in the leaf. Site, of course, commenced l>v 
filling the tip, and the weight of the lining soon caused the hitherto 
horizontal leaf to hang downwards, so that it eventually became 
almost vertical, with the tip {minting towards the ground. When 
lining the nest the bird made a number of punctures in the leaf, 
through which she poked the lining with her beak, the object nl 

this being to keep the lining in situ All this time the e<igc< <f 

the leaf that formed the nest had been held together by the thinnest 
strands of cobweb, and it is a mystery how these can have stoml 
the strain. However, before the lining was completed, the bird 
proceeded to strengthen them by connecting the punctuns on 
opposite edges of the leaf with threads of cotton. Her 
operandi was to push one end of a thread through a puncture on one 
edge and the other end through a puncture on the opposite efe 
of the leaf. The cotton used is soft and fra vs easily, so that that 
part of it which is forced through a tinv aperture issues as a Unify 
knob, which looks like a knot and is usually taken for such. Asa 
matter of fact, the bird makes no knots : she merely forces a portion 
of the cotton strand through a puncture, and the silicon which 
enters into the composition of th° le; f cnldus the soft, minute 

strands of cotton and prevents them from slipping Seine* 

times the connecting threads of cotton are sufficiently long to admit 
of their being passed to and fro. in which case the bird utilizes the 
full length.” 
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Jt IS only the lien-bird whirl, construct* the nest. Although 
the two sexes are coloured much alike, in the breeding-season 
the male bird acquires very elongated middle tail-feathers, "proiee- 
ti"-' a,J(,ut tu '° 'when beyond the norm ,1 length of the tail so that 
the sexes are readily distinguishable. We cannot sav ’whether 
his extra length of tail is an impediment to ncst-buikling or whether 
it makes him to,, proud to work or whether he is morel v hizv: 
hut to the hen-bird must be given all the credit of the wonderful 
methml of nest building. Ait ken. however, in his Common Bird* 
'if Ihmbaij, implies that it is the cock-bird which builds. 

The leaves containing and concealing the nest are fastened 
logether with any suitable material that is available such as cobweb, 
•aterpillar silk, thread, wool, or vegetable fibres. When a nest 
s being built near a house the bird will often make use of threads 
,f cotton or loose strands from a ,-oir mat. derdon says. " [ have 
**■" a TtuW-bird at Saugor watch till the native tailor had left the 
.erandah where lie had been working, fly in. seize some pieces of 
bread that were lying about, and go off j,, triumph with them: 
Ins was repeated in my presence several days running/' 

I lie nest itself is a neat cup. about three inches deep and 
wo inches in diameter. < omt,-,:. *. d of wool, cotton, with a few 
nuts and fine vegetable fibres, the cavity being always verv softly 
med. Three or four (more frequently three) eggs are laid, measuring 
ilimit lti by 12 mm., the ground-colour being either reddish-white 
,r l ,:, le-hluish-green. tiie former being the more common, but all the 
in any one nest always belong to one or the other tvpo : the 
,lark,n 8 s on tlu ’ ^gp 5 insist of hloto -lungs ami clouds tending to 
1,nn a hM irregular rap around the huger end. and also of smaller, 
tow nisli-rcd specks and splashes scattered more or less over the 
>hole surface of the shell. When sitting on the eggs the hen-bird 
very close and dues not usually tiv out until the nest is actually 
wished or shaken. 

I he \oung birds are well looked alter hv their pa rent > for .some 

11111 ‘^er t hey liave left the ne^t and small familv-parties. consisting 

f 1 1 • 1 e 

He parents ami their voting, mav often be seen at that time of 

to year. 



WHEAT FORECASTS IX THE PUNJAB. 


BY 

II. K. TREVASKIS, B.A.. O.B.K., I.C.S., 

Director of ImhiI Records. Punjab. 

Valve of chop STATISTIC*. 

In India the main source of Government income has always 
been land revenue. As long as this was collected in kind, there was 
no urgent necessity for the preparation of crop statistics ; but when 
cash rates were imposed, it became desirable for the Government 
to get some estimates of the actual outturn of the crops from the 
sale of which the cash revenue required would be obtained. Tim 
has been particularly necessary in a province like the Punjab, where 
the landowners are mainly small proprietors, cultivating their 
own holdings, and where, therefore, it is very difficult to deduce 
assessment rates from the rents paid by the tenants to landowners. 
But the War gave an additional importance to estimates of outturn* 
of food-grains. At that time the outturn of food-grains ran short 
of requirements all over the world, and in everv country Govern- 
ments began to estimate their stocks in hand and their probable 
requirements. India being a self-supporting country. the problem 
did not arise there so acutely, but large exports during the War 
followed by a particularly bad harvest in 1920-21 caused a shortage, 
which caused prices to rise considerably. The export of wheat 
was prohibited under a law framed to meet War emergencies. I bis 
action gave rise to great “ controvcisy, the sterile consumer of 
time and energy. 1 Great doubt was felt as to whether the stocks 
n\ hand were or were not adequate for feeding the population. The 
difficulty of coming to an estimate as to their amount, and the 
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importance to Government politically of securing that the popula- 
tion had enough food to live on, all drew increased attention to 
th( i value of accurate crop statistics. 

Crop statistics originally prepared for laxd- 

RE VENUE PURPOSES. 

These are, however, recent developments and the methods at 
present in force were based originally on the requirements of the 
hind-revenue system. It was Akbar who first substituted a cash 
assessment for payments of land revenue in kind. He “fixed 
his claim at one-third of the gross produce, and in order to realize 
the revenue on tins basis his officials determined the average yield 
of every crop grown in the country, and fixed cash rates represent- 
ing one-third of this average yield valued on the results of ten 
years’ experience. The area sown with each crop was recorded 
season by season, and the demand on each peasant was calculated 
by applying the sanctioned rates to the area which he had culti- 
vated .’* 1 “ The- seasonal crop statistics were an essential feature 
of the regulation system of assessment. These statistics were not 
compiled bv the village accountants, who were at this period 
sen ants of the village, and not of the State: season by season the 
measurers and the writers appeared on the scene, and if their 
emoluments were in part at least a charge on the peasants, the 
burden must have been heavy. 2 Though these methods were 
improved on by the British Government, the principle of assessment 
remained the same. “ The rule laying down the standard of 
assessment is as follows: The assessment of an estate will be 
fixed according to circumstances, but must not exceed half the 
'alue of the net assets, a phrase which is defined as meaning ‘ the 
average surplus which the estate may yield after deduction of the 
expenses of cultivation, including profits of stork and wages of 
labour. When the rents are fair competition rents. 50 per cent. 

°f the rental is considered to be the measure of the half assets share 


1 Morrland. India ai the (hath of Akbar, IV. i. 

1 Moreland. India at tht d<aih of Akbar, III, li. 
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of rented land and the rates ascertained from these rents foi a || 
classes of soil are applied to the vfhole cultivation, whether bv 
tenants or by the owners, the ascertainment of the rental is a 
comparatively easy matter with our present records wherever t ash 
rents prevail, but considerable difficulty is encountered in com fit* 
ing produce rents into a cash rate. The area of each crop is (i f 
course known, but estimates have to be made of the outturns of 
each crop, the actual slum 4 received by the landlord and t lie prim 
obtained by him for his produce; all of which, owing to the 
uncertainty involved, are probably usually under-estimated. In 
practice, it is recognized that there are many reasons which may 
justify a Settlement Officer in assessing below the maximum stand- 
ard, but he is required to state as accurately as possible what tin* 
half net assets are. and to give good reasons for any proposal to 
fix the Government demand much below that standard. No 
particular fraction of the t/ross prntbtc? is prescribed as the limit 
of the land revenue demand, the only limit being that just men- 
tioned, viz., half the value of the net assets /* 1 It is clear, theretniv. 
that while a great deal of trouble has been taken to get accurate i n-ji 
statistics for the purposes of assessment, yet with that object in 
view a Settlement Officer will always be afraid to impose u higher 
rate than is consistent with absolute safety. If lie over-estimate' 
the gross produce there is a danger <d the settlement breaking down) 
if he under-estimates no great harm ensues except the slight lo^ 
Government. His estimate is, therefore, like an engineer s estimate 
of the breaking strain of a bridge. It is essential that he slimild 
provide a large margin for safety, fie is moreover an officer whe 
moves about amongst the people and is bound to be mlluennd 
by the “ inherent pessimism (if the farmer - in estimating the 
produce of his land. For all these reasons, white the method "* 
obtaining crop statistics for settlement purposes has great value, 
there is an inevitable bias in the direction of under-estimating the 
outturn. 


1 Punjab Athuitii.ilraho,! fl>f, „t. 11 122-2:!. V.»l. I. |>:iu. 

* Stuart, 0. A. I). ' llie at* i*»nal factor itt clop nl.tt t»t i f--« ; A mrthotl «f vuiitO j f ,,! 

the inherent pessimism of the fuiwr.'’ Ayrt. Jq U t. India, XIV, 2, April 1010, 
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Present day importance of Punjab wheat statistics 
for the Liverpool wheat market. 

For land-revenue purposes what was required was not so much 
accurate statistics of outturn as a conventional figure on which 
a Settlement Officer could lias; his assessment. But with the 
development of the wheat export trade, combined with the possibi- 
lity of the food supply of the population falling short of what is 
vitally necessary, a desire has arisen for getting results more in 
accordance with actual facts. The development of world’s market 
of wheat is a modern phenomenon, and in this respect wheat 
together with rice and barley is to be differentiated from other 
food-grains such as linjra (Petini-setun i typhoideum) and jo war 
(Sorghum vulgare) whose market is limited to India. ‘ Under 
the rule of Rome the ports of the Mediterranean were united into a 
coherent market of wheat, and were- indeed connected with a net- 
work of good roads. But during the greater part of history, few 
places, that were not near to great waters, could draw any coiisidei- 
able supply from distant lands, to meet their urgent demand when 
faced by a continued deficiency of their harvests ." 1 ' Indian 
records extending back into the eighteenth century show violent 
fluctuations of prices even in great central markets, such as Delhi : 
they show much more violent changes in secondary markets : 
while, m places remote from any metalled road, their movement 
upwards was limited only by the price of a man’s life, after a scries 
of had harvests ; and by the value of the grain as fad. after a series 
of good harvests. Gradually the local unevennesses were smoothed 
out bv the making of metalled roads and railw.evs. Tims Sir 
Ikomlore Morismi tells us that in the eighteenth century, and even 
later, a village of Northern India, which did not lie on its one great 
metalled road, and had uo share in its scamv water communication, 
was in effect isolated : there was but slender accommodation in 
shallow grain pits for the surpluses of successive good harvests : and 
dtvr bad harvests when those pits were exh lusted, there was 

M-antli «H. InduiUy ti,ul Txtk. I. ». K ii^lrv ,n - i f ii. XXi trivtr ,v 

P tiJHs'jUe description ut the «hr»t trnie from AUwimiri-t *<• Ju*nii" 
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practically no further reserve on which to draw : so the price oi the 
village went its own way, with but kittle reference to the prices 
even of the neighbouring country. But now * the whole of 
Northern India is practically one market for food-grains, and the price 
of wheat in a district in which the crops have failed is the same, with 
but a very small addition for the cost of carriage, as the price in a 
district which had a bumper harvest/ In regard to India generally 
he concludes that before 1850 prices fluctuated violently, and 
fluctuated in different localities independently. After 1860 they 
were comparatively stable, and fluctuated simultaneously/' 1 The 
fact that wheat is an important article of international trade is nut 
solely due to its popularity as a food. There are several other 
foods that are more widely consumed than wheat ; there U 
milk, for instance, which is not ail object of international trade at 
all. Wheat possesses special qualities that make it easy to buy 
and sell it. It does not deteriorate quickly ; it can be eaten many 
months after it ripens; it can be easily carried from place to place 
without suffering much harm; it can be stored wit liout loss ; and, 
what is of almost more importance than these, it can be classified 
and graded into well-known kinds and can then be sold by 
description. Wheat at Karachi can be sold in Liverpool without 
moving it from Karachi, and without sending a sample to the 
buyer/’ 2 The principal exporting countries are as follows: — 


11 heat exports (million 3 
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The stoppage of Russian supplies has necessitated a great 
increase of outturn in other countries. This has been especially 


1 Marshall. Industry and Trade, App. I, i. 

9 C il vert. Wealth, and Welfare of the. Punjab, p. 144. 

;1 International Year Book of Agricultural Statistics, 1909-1021, pp. 252-257. 
* Weld. The J Marketing of farm Products, Ch, XU. 
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developed in United States. The Indian source of supplies is not 
so important in its amount ^s in the time when it arrives. The 
relatively small supplies from Australia and the Argentine are 
exported in February and March, the main supplies from the 
United States and Canada do not come till September and November. 
Indian wheat exported in July arrives at a time when the American 
and Canadian crops can only be approximately estimated. Should 
the carry-over from the last year be small and the Australian and 
Argentine crops be below average, the Indian wheat exporter may 
have the market at his feet, and be able to charge what he likes 
for his produce. The amount of the Indian wheat outturn has 
therefore a worhl-wide importance, and as the Punjab has 4a per 
cent, of the total Indian wheat acreage, the value of a correct 
forecast of the outturn of this province is obvious. 

Commercial community approach Government. 

With the development of the Indian wheat export has come 
an intensified desire for accurate crop statistics. “In 1883 a 
leading firm of Liverpool merchants interested in the wheat trade 
represented to the Secretary of State for India, through a member 
of Parliament, that the publication of information about crops in 
India, somewhat on the plan adopted by the United States Depart- 
ment of Agriculture, would be useful to persons engaged in business 
with that country." 1 Originally the statistics of outturn were 
prepared after the crop was gathered, but the commercial community 
found that this was too late to be of anv service to them. The 
Government, therefore, decided to issue crop forecasts in advance 
so that the exporters might be in a position to estimate what amount 
would he forthcoming. It is. therefore, clear that these crop 
forecasts were mainly intended for the benefit of commercial people, 
•hough Government took care to safeguard itself bv saving that 
the\ were primarily (a ) for the general information of the public, 
and (//) for the information of Government, and onlv secondarily 

4 Mantwl on the Preparation nj Cmp Forecasts in India (Depart merit of India). 
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for the benefit of the trade. But though these crop statistics 
were required now mainly for comniejcial rather than land-revenue 
purposes, the method of their collection remained essentially the 
same and tended to sufler from the same under-estimate as 
previously. 

Wheat crop forecasts. 

Four forecasts each were prepared for the principal exporting 
crops of wheat and cotton and a lesser number for four other crops, 
Of these the first two forecasts for wheat and cotton deal with area 
only and are admittedly rough estimates. The last two forecasts 
are the important ones. The third forecast is issued in April and 
gives the area and outturn at the time of harvest.' The fourth 
forecast, which is issued in the middle of May, gives estimates 
when the crop is nearly harvested. The two forecasts generally 
approximate to each other though in years such as 1923 when the 
rain damaged crops on the threshing floor the estimates may differ 
considerably. These last two reports stand on a different footing 
from the preliminary ones both as regards objects and constitution; 
for, whereas the last two reports being largely concerned with 
outturn are estimates of the quantity of crop actually to be handled, 
the earlier reports are only aids to conjecture as to what that 
quantity will be. 1 

Proposal to have separate yield estimates for each 

VILLAU K. 

In compiling such forecasts, very accurate estimates of area 
can be obtained from the village jxit war is, who are required at rad) 
harvest inspection to note on the area under each particular m>p. 
But it is in estimates of yield that difficulties arise. The outturn 
of a particular year can be obtained if we know ihs area in acres and 
the yield per acre, provided the yield is uniform over the area. 
If the yield is not uniform then it is impossible to obtain an arm rate 
measure of the outturn, because whatever kind of average we lake, 


Manual on the Preparation of Crop ForerajtLs in India (Department of Statistic*, India). 
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her the mean, the mode or the arithmetical mean, in anv ea<e 
,liP mtal area multiplied by thin average does not equal the sum 0 f 
the small areas over which the yield is uniform multiplied bv them 
resprrfve yields, which is the true outturn.* To illustrate this 
suppose a district in which there are two tahsik one containing 200 000 
acres of irrigated wheat with a yield of 20 maunds an acre and "the 
ether containing 10.0(H) acres „f unirrigated wheat vie), line i(, 
maunds an acre, tin- actual outturn is 41 lakh maunds. whereas 
the total area king 210.00 ) acres and the arithmetical mean of the 
yield being 15 maunds per acre the outturn obtained bv multiplying 
the area by average yield is HI T, h.kl, maunds. which bears vm 
little relation to the actual outturn. I„ eases where the yield is 
nearly uniform the difference would not be so great and a fairly 
accurate result may be obtained by taking the average for the 
areas. The previous practice has been for the Dim tor of Agricul- 
ture to estimate normal outturns for unirrigaml and irrigated areas 
for the district as a whole. These estimates are based on the 
Tahsildars’ estimates of tahsil average yields and modified bv 
the Duwtor of Agriculture's pmsonal experience. and bv that of the 
Deputy Director of Agriculture i„ districts where such an official 
lias been appointed. Ihe arrangements suggested, however, should 
lead to more accurate results. The yields in different areas of a 

™ t VarV ‘‘'"•nuously with inevitable error in the estimate 
he proposal is, therefore, to get a yield estimate from each 
(village accountant) for each class „f | alK | ilt | lis vll | ag( , u , 

(irrigated l»y percolation). Imra.u firrigat.-d by rainfall). Mii 
(irrigated by well) and canal irrigate.!. In this way a separate 
yield estimate will be obtained for each small area over which the 
ydd is unifonu. I his method will do awav w„h all the maccura- 
,,|CS " f t-st,matos "'"’ h inevitably follow from an average yield over 


I 'nr let 


■*« ,M ' uh:*h tin- \ i> uniform. 

Tl , ' 5 ' >" hc thr I-t ,« »■ <’f lll-e 

Ir, i M«l outturn i* \ n \ t, , , , 

l l ■ - » i • < / } hut l I ds ib-os not cqu»! 

* UrU * 1 *' the liiliil whiihis 1 (v. \ . VIi ) (A — b. - , 

„ * n * 

' he *"T - V, ' M 1* '»!>'•'* ** ll«- ••.rnhiiulii moan ,11 | s . |, m nni.br anuimrat* 

' I p*y lor An average based nn any oth«r ‘prtnoi I'lr. 
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the whole district. The patmri having given his estimate of yield 
in this way the area under each crop is known accurately from the 
land-revenue papers, and each patmri can, therefore, estimate the 
outturn of his village. A forecast of considerable accuracy can 
thus be obtained, provided the jxitmri’s estimates of yields are 
accurate. 

Estimates should be in maunds and seeks per acre 

RATHER THAN IN PERCENTAGES OF NORMAL \IELD. 

Hitherto we have been considering the question of average over 
a district, but the term average is also used in connection with the 
average crop in a particular area taken over a series of years, and 
it was originally considered impossible for the paimri to give an 
estimate of yields in maunds and seers per acre. It was thought 
that he could only give his impression of the particular crop as being 
a good or bad one in terms of a percentage of the average yield. 1 
For this purpose the Director of Land Records worked out a quin, 
quennial average based on actual crop experiments taken on small 
areas which were considered typical or average. But apart from 
the possibilities of errors in such experiments the question arose 
in what way these areas were average. Statistically there are three 
such kinds of averages. (1) The mode, i.e., the figure which wm 
frequently occurs in a series of varying homogeneous quantities 
of which the normal or average is required. (2) The median, 
i.e., the figure which divides the series of varying quantities in 
two equal parts ; in other words, a figure such that the number of 
quantities in excess of it are equal to the number below it. (3) The 
ordinary arithmetical mean or average, that is, the sum of the 
quantities considered divided bv their number. The fields on which 
such experiments were conducted would naturally give a result 
which was nearer the mode than the arithmetical mean. A Settle- 
ment Officer, in arriving at the rates of yield to l>e adopted for 
assessment purposes in addition to considering the results of actual 
crop experiments, wisely places a good deal of dependence on the 

1 Manual on Preparation of Crop Forecast* in India, Ch. II. Report »/ the Indian <Swjd r 
Committee, para. 361. AgrL Jour., India , XIV, 2, April 1919. 
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lWI |[ts of Ills personal local enquiries from cultivators and others 
supplemented of course by his own uhservations. Sue], ,. (1 ,dP 
tend pretty obviously to give a * modal’ average (or ‘ mode ’1 
ralli'T than an arithmetical average or ‘ mean.’ Fields for practical 
experiment by crop-cutting and weigh incut are selected «enenllv 
in I In’ light of an instruction to select ‘ average fields in an Averse 
Village.’ Thus the assumption of an average is a fundamental 

I'"*™- the experimental investigation 

nrues more or less m a circle. If ,he man o M the spot reallv'knew 

m ,,r ,1 "‘ calculated what perccniage „f 

thai norm file actual crop represents. he would have to be«in bv 
makiiig up bis mind how many niaunds an.l seers on an ivere-, 
''" ll i " w I'"" 1 "* *-- '-ally knows and docs none' of 

0,,I . V of them is essential, vi/.. the es, ini . ltl . 
,ll, ‘ nu " ,1,,n ' " l and seers to the ace. for the purposes of 

the forecast. and it is this estimate which we should endeavour to 

t]v ' " ,i "> "" f 1 "' d-ot prepare. For these reasons i, ...reins 

■lesirahle that (lie /w /„v shonhl give the estimate in maimds and 
sns and Hot in percentages of an assumed normal crop. It is 
tnie that in so doing he will tend to undei-estimate the outturn. 
(I) because, as lias been pointed out aU.ve. the whole lalid-reVelillO 
assessment has a bias in favour of under-estimating. 1 (•_>) because 
tlw zemindars, on consultation with whom lie will largely base his 
■■sinuate, .will always under estimate their outturn with the object 
"f obtaining a low assessment of land revenue. (:!) because of the 
"inherent pessimism of the farmer" 4 whirl, is notorious thioindi- 
' Hlt llu ' " t,rl< l- H"t in spite of this tendency to umler-ostimaie. t'he 
relative values of estimates of yield have a verv fair 

iivruraey. The Punjab /w/imri is generally in dose toueh with all 
niatteis affecting the agriculture of his circle, and it would bo 
impossible to find in the Punjab instances sud, as that quoted from 
Madias •• where no village accountant kept any accounts and 
"liere ail figures were invented at the dose of the vear." 3 The 
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3 S1u;irt. A ;/ri‘. Jnur.. Jiniia. XIV, 2. April U»t!». 
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tendency to under-estimate will be more or less uniform from a« ar 
to yearj and it would be better to correct such an undcr-cstinwie 
by adding the necessary percentage to the total outturn i'.;i ln-i 
than by attempting to doctor the result of each patrnri in each 
village. 

Estimates of outturn and consumption. 

But though provincial estimates based on the jHttmiri’x esti- 
mates of yields for particular class of lands and villages will I.-;,,] 
to an increased accuracy, the present method of taking district 
averages of irrigated and unirrigated crops has furnished result-, 
which are admittedly of great value to exporters. These estimate, 
are given in the Reason and Crop Reports. It is generally believe, | 
that exporters arrive at an approximation to the true outturn In- 
adding about 33 per cent, to the official figures. Probably the 
official figures are nearer the true outturn than the exporter, 
iiiumine. ’ We may assume then that the actual outturn is between 
the official figures ami an amount 33 per cent, in excess of tLt. 
Let us suppose for the moment that the actual outturn is the ollidal 
outturn multiplied by 1-fj, where x is the undetermined peivent- 
age to be added to the official estimate to arrive at the true tigmv>— 
[x lying between 0 and J). This involves the assumption that tin- 
percentage under-estimate is the same from year to year, but that 
is a perfectly reasonable assumption, as, if there is an nnder-estiniiitp. 
the same cause will act on it in successive years. If from t!n> 
estimate of outturn we deduct the amount required for seed f"i>* 
sumption within the province, and net exports (be., total exp'iP 
less imports), we shall have the amount added to the stocks in LaiiO 
in the province during the year. This amount may be negatiw. 
If it is added to the carry-over from the preceding year we shall li.m 
the total stocks in hand at the end of the year. 

Estimates of wheat consumption must take into 

ACCOUNT THAT OF OTHER FOOD -GRAINS. 

The estimates for consumption and stocks in hand can only U* 
approximate, but an endeavour will be made to show that s\v& 
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Pst-iniiiteN may nevertheless he combined with the estimates of 
((1 iti urn for purposes of mutual check. It is clear that in estimating 
onn>mnption other food-grains must be taken into consideration 
iis as wheat, and estimates of tiieir outturn are also, therefore, 
necessarv. These have also been taken in a similar manner to that 
() f wheat from the Season and Crop Report. Estimates of outturn 
of other food-grains are compiled in a very similar manner to those 
for wheat, and it is reasonable to assume that if they are under- 
estimated, the amount of underestimate will be proportional to 
that for wheat. 

Deductions for seed and exports. 

fn making such estimates only round figures are of any value, 
and therefore the estimates will only he giwn in million tons to 
one decimal place. I he deductions fur seed arc relatively small 
and an approximate estimate for >eed is. for wheat, about 30 seers 
jH'r acre (i.e,. of the area over which it was sown 1 ), and for other 
food-grains ;> per cent, of the outturn. The exports are obtained 
from the Internal Trade Report which has unfortunately been 
discontinued though exporters have strongly pressed for its renewal 
and proposals for that purpose are under consideration. The 
figures appended, however, will only give exports up to the year 
1921-22 after which the Internal Trade Report was discontinued. 
The export figures may be taken to be stric tly arc-urate within the 
limits uecessarv for the purposes of this dforussioii. 

C< )\sr M mi >N ESTJ MATES. 

It is in making estimates nt consumption that there is the 
greatest possibilitv of error. Popular estimates^ vary from | fee 1 
w per day per individual, SirCanga Ram s figure tor the win de 
ul India works out to about half a seer per individual.* but this is 
probably too small for the Punjab, with a strong manly agricultuial 


1 UnIxTt*. A book of i*ut*jti A Atf* f uUi/ty, p. !0. 

^ “Sir Uangu limn. Agrirvltur* ; .1 Prof* A*Mivv» iMivovd a Hi*’ Aiiruultur.i 
Cul H' l ‘. Lyallpur, on 27tb March, 1923. 
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population. We may take therefore as a working hypothesis that the 
wheat consumption lies between £ and 1 seer per day per individual, 
and for this purpose the nutritive value of a seer of other f... M |- 
grains may be equated to that of a seer of wheat. As the Internal 
Trade Report deals with export from the Punjab, including Indian 
States, Delhi and North-West Frontier Province, it is necessary to 
check the consumption of the whole of this area. There air. 
however, certain Indian States for which there are no outturn 
returns. They are, however, Hill States which are self-support jut’ 
and from which the exports are negligible. The argument will 
not, therefore, be affected by excluding them from the populating 
statistics on which consuniptum is based and also from the tuul 
outturn figures, and this has been done. Tin* population of 1 1n- 
area under consideration is *27 millions. Half a seer per day fi»r 
this population amounts to 4v> million tons. 'Hie actual consul' p- 
tion is assumed to be 4\j multiplied by where y lies between 
0 and 1. As the statistic's given in the Internal Trade Report nv 
for the financial year while the Season and (Top Report deals wit h 
the agricultural year, the wheat and gram statistics are in each w 
those of the succeeding year, e.g M the wheat and gram statMi*' 
for the financial year 1913-14 are taken from t lie Season and Prop 
Report of 1912-13. Other food-grains are all kharij crops with the 
exception of barley, the amount of which is so small that no givut 
error will be caused by classifying it with the other food-grain.* aid 
including the amount a year previously. It is impossible to isolate 
barley as there are no separate statistics given for the export <»t 
barley which is classified with other food-grains. This will sent* to 
show how the following statement is arrived at ; — 
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Limits that may be assigned to estimates of 

CONSUMPTION. 

n is the assumed stock carried over at the commencement of 
tin' year 1912-13. Stock remaining at the end of 1921-22 is seen 
jVoiu the statement to be 
a + 0*6 \- 56*9 x 45*0 //. 

Sow x and y are fractions. It has already been .shown that 
x lies between 0 and 3 

'j , - 0 » 

p »* '■■■■■ >1 

So that x, lies between 0 and Hi 
y l .. 0 10 . 

Tlieu stock at end of 1921-22 a - r 0*6 5*7 ./*j - 4*5 y i approxi- 

mately. 

Xow at present there is no means of accurate! v estimating the 
amount of stocks in hand, though, as will lie seen, a vearlv census 
of the total wheat stocks in the province at the end of the vear is 
under contemplation. In default of such a census there arc some 
limits which may be assigned to the probable amount of stock held 
over at the end of tin* year. It is not unreasonable to assume that 
it does not exceed a million tons in any particular year. There 
is no reason to suppose that the amount of stocks held over \va> 
otherwise than normal at the end of the years 1911-12 and 1921-22. 
Ihe stocks in hand at the end of both these years may therefore 
he assumed to be roughly the same, and the difference between 
them would be sufficiently small to be negligible for tin 1 purpose 
oi the rough approximation which has been made for the purpo>e 
oi this discussion. 

Hence carry-over from 1911-12 carry-over Item 1921-22. 

Hr a - a -f- 0‘6 (- 5*7 JTj - io/^ or 45// j - 57/j >- (>. 

Sow Xj lies between 0 and 
Hence y x lies between ^ and 4’*. 

Heme y lies between 0*01 and 0*4 (roughly). 

We may now put this into ordinary language. If we assume 
^ Ha t the estimates of outturn for the last 10 years are correct, then 
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the average consumption per head will be 0*55 seer. If we assn^. 
that the estimates are 33 per cent, too small, then the avei ^,. 
consumption per head must be 0*7 seer. It has been shown ilmt 
the outturn must lie between these limits, and we can then* fury 
deduce fairly close limits for the consumption per head, limits 
which, it has already been shown, are prima facie probable. Tims, 
though we cannot be certain of the accuracy of our estimate- u{ 
outturn, and still less of the accuracy of our estimates of consump- 
tion, we can connect these estimates with each other in such a w.iy 
as to use each as a check on. the other. 

Suggested census ok stocks. 

It will now be seen that far more valuable results could In* 
obtained if we had estimates of the amount of the storks in li,u ( i| 
at tlie end of the hnaneial year, as even if these estimates are li.ilib 
to considerable error vet as before we might assume that the percent- 
age of error remained constant from year to veil r, and therefore l>v .< 
similar line of argument to that which has been applied to nudum 
and consumption, limits might be assigned within which the annmm 
of stocks in hand must lie. The end of the hnaneial year would !>»• 
the best time lor making mu h a census as it is both the time whim 
the \ ear for whieii exports are given commences and also the 1 1 ; r 
when the wheat stocks have reached their lowest and when then-inn' 
it would be easiest to take a census of their amount, as then t b« 
great mass of wheat is in the wandi and there is little left with tb- 
zemindar. It has been proposed that such a census should !»• 
taken by Deputy Commissioners through Tahsildars, win* val! 
estimate the stocks with zemindars and in ordinarv maud**. hi 
cases of large maud is the estimates would be obtained from bj/.;ur 
chaadlms, big merehants or exporting Jinns. In each ease it will !«■ 
left to the discretion of the Deputy Commissioner to select 
methods as lie may choose. It is also proposed that Dcpny 
Commissioners in making their estimates should not only give ^ n;it 
they consider the probable amount of the stock in hand in ’In- 
distiict but also the maximum or minituum limits which ! <v 
toil, side! possible for these stocks. I his will enable us to gel n ! | r 
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gcn ral idea of the possible errors in the. estimates of stocks 
Assuming that some rough idea of the stock in hand at the end of the 
year may be obtained by some such methods as this, no should 
then be in a position to cheek these results by our ligures for' outturn 
and consumption, which could again be used to check the results 
fur stocks, and with each year an increasingly accurate estimate 
cnii It 1 be framed. 

For example, if such a census of stocks had bee, held duriim 
the hmr years 1918-19 to 1921-22. and the amounts of stocks had 
been hiund to be b. I,,. b... and assuming that the real amounts 

h ( 1 + *>’ '•» f ( I : >>■: ( I :) where : is a fraetion 

(and may be negative*), then \vi* should have . 
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error but would not eliminate this bias. But estimates can | 1(1 
obtained for outturn, consumption, and stocks in hand, Tiic*. 
estimates will probably be biased, but the bias may be assumed t„ 
be constant from year to year. By means of this assumption t| M . v 
may be used to check each other, with continually nearer approxima- 
tions to true results. An example of how this might be done has 
been worked out, and though every endeavour lias been mad- to 
take into consideration all the factors involved, it is possible that 
some may have been overlooked. The contention made is not 
much that the results here obtained are strictly accurate, as tii.it 
by some such method as that here indicated a far nearer approach 
to correct estimates of outturn, consumption, and stocks in hand 
could be obtained than has hitherto been possible. 



A PRELIMINARY ACCOUNT OF THE INVESTIGATION 
OF COTTON AVILT IN CENTRAL PROVINCES 
AND BEKAR,* 


nv 

JKIIAXGIK KARRI Nil RASTt'R. M.Sr. |).|.r.. 

0[f(j. M In (j’m' t'tmi'of of (’tuff'll Proruors, 

PifK wilt of rot ton is the most irn[>« »rtaut disease of cotton in 
tin 1 Central Provinces and Berar. The loss caused )> v it is not 
insignificant, in fact in these provinces it has spread to such an 
alarming extent, and is continuing to spread so much, that the Indian 
Central Cotton Committee is financing experiments for the studv 
ol this important problem, not onlv in these provinces hut also in 
Bombay, 

A pa]>er on this disease was read before this Congress in Calcutta 
in 1921 hut not before tins Section. A> a general account of this 
disease and of the loss caused bv it is alreadv given by Ajrekarand 
Bal in the pajMT 1 referred to. it is not necessary to give an account 
here once again. Tin* considerable loss caused bv wilt in the 
alTected a mas can be judged from the fact that at Nagpur out of 
-Wd plants of AK‘2. a variety of vnum, and 171 plants of AI\T a 
variety of tuali'aisis. grown in p»ls containing soils from wilted 
lichU of A kola and Nagpur (jovernmcnl Karins, only *2d AK2 and .74 
AK4 plants are alive up to da*e. i.e.. tlie loss of AK2 plants has Urn 
9a per cent, and of Al\4 < >S ■ .*> per cent., while »»{ the 2oo AK2 
plants and 27:1 Al\4 plants grown m pots containing soil from 
lion-wilted areas not a single plant has wilted. 

* i f «prr mwl Hi tin* Agru ultunl Srrfi.'ii * f I h<* linlia-n S.-iol- I I..h^;*1*nv, l-*- *■ 

Agri, J<tur. lnd. t XVI, j']‘. 
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Whatever difference of opinion there be regarding the cxt.-nt 
of the loss caused by the disease, regarding the spread of the dis< i*. 
and regarding the immunity of certain varieties, there is no dnubt 
that, so far. there has been an unanimity of opinion amongst 
mycologists and agriculturists that the wilt is caused by a fungus, 
a species of Fmarium. though I do not know what justification 
there is for holding this view except- that it be because in l>;o ilv 
wilted plants fungus mycelium lias invariably been found ,u L i| 
because cotton wilt in America has been known to be caused l»v 
fungus called F murium cm infect urn. But 1 do not consider tliai 
as vet any satisfactory evidence lias been produced to esta 1 >1 i>3j 
the fungal nature of the Indian disease. The only serious attempt.- 
so far made in India to prove the fungal origin of the di>«MN> 
have been by Butler 1 and by Ajrekar and Bal% judging from tk 
published accounts of the work done on this disease. Buikr 
reports to have definitely established at Ihisa (Bihar) in J91.TI1 
“ the cause of the wilt to lie a species of F murium. surces-iui 
inoculations with pure cultures <»f fungus having been serum*)." 
Tile joint authors, Ajrekar and Bab claim to have isolated tw-. 
strains of a species ot hmurtum from wilted cot loll plants .ij.ii 
to have established their parasitism by insulation cxperiim hK 
If these claims can be supported by imTutable evidence, a gm. - 
step forward lias been achieved towards the solution of this un- 
important problem, since tin* lirst real step towards the cm;? ml 
of any plant disease is to discover what it is due to. 1 1 it*r< * J ■ o < *. 
it is essential to examine these claims criticallv to see how far ile-v 
are justilied. Unfortunately, Butler's discovery of the para-ii!' 
fungus has not so lar been supported by an account of the 
done by him. However, Ajrekar and Bal have given detail' "i 
their work and so we can examine their claim criticallv. 

In the middle of July of logo, ll seedlings of Koseum ii. mr 
pot and 9 in another, the seedlings being about three weeks old. 'on 
inoculated with the fungus (Strain I) which they had ir-oUml 

! liiillrr, K. .1. topt. .\ijri. h‘>t, /V«*. IHI.VU, }., .,.1. 

- Ajrck..r, S. L. ? mul Ka|. |>. V OK>« ,vati.. n> ||„ „ jit ,,| r„n„n 

Central lVivine* u Ayri. I, id., XVI, pp. ,)DS-til7. 
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voia wilteil cotton plants collMed from tlm Agricultural College, 
[h)\w at NT<ig|mr in 1019 (Expwim *nt Xo. I). Tim result was licit 2 
;)ll t n{ the 11 seedlings and 4 out of the 1) sellings inoculated died 
l ); ,lween the third \w:»k of August and the middle of September. i.e.. 
, m r of 29 Ros Mim s vvllings inoculate l only 0 di<*d. Three weeks 
,4,1 Uosmm seedlings on the 20th of July were inoculated with the 
fungus (Strain II) obtains! from wilted plants from the pot cuhnie 
i^pcri meats of the Agricultural Chemist. Nagpur. and onlv one 
plant died a month later (Experiment .Vo. :*). Two days later, i.e.. 
nil the 22vl of July. .1 more sm* Dings, three weeks old. were inocu- 
lated with this fungus. In A ol thes<» seedlings, tie* fungus wa-. 
introduced in the tissues through a pmieture made bv a needle in 
the part of the stem in eoiifa-t with the soil. In spit-* of this heroic 
measure the seedlings remained healthy (Experiment No. t). In 
tl\e first week of August, IS Iciseimi seeds were >owu in two pot- 
•dong with the lungus (Strain II). Healthy plant- were raised 
fn on these see ls. As a result ol these experiments the joint author" 
claim that two strains of /'Vwo///* -pc. ies hive b.*en isolat'd fr»»m 
wilted cotton plants and their cail.vd connect jnu-; with the wilt 
disease established. Xo **xj faivition N given a" to whv in Ex peri- 
1 IW 1 it Xo. 1. l*ot Xo I. 9 plants Milt ot l[ chapel til’ Wilt, alld Itl 
l‘nt Xo. 2. 5 plants out of !> remained healthy, <hu of the four 
plants wilted we are told the original fungus was re.owmd from 
throe plants, so evidently the fungus was not recovered from the 
fourth plant, i.e.. the cause of fim wilt may not be due to thi- fungus. 
As n» mention is made as to whether the fungus was recovered jr<»m 
die dead plants of Cot Xo. I, we do not know if they faded to get 
the fungus or that they made no attempts to reColate it. 

They attribute the negative results obtained in their other 
experiments with the Strains l and II “ perhaps to the time at which 
the inoculations were made, the season having advanced by that 
time/’ This explanation cannot hear rinse vrutiny. I heir 
Experiment Xo. 4. which gave negative results, was made two days 
after the Experiment Xo. 2 which gave one wilted plant out of 5 
Manila ted, even though in Experiment No. 4. as already stated, 
three weeks old seedlings were inoculated through punctures. 



m 


AGRICULTURAL JOURNAL OF INDIA 


[XIX, Ilt 


Again, if we admit that plants raised from seeds sown in the end of 
August along with the fungus remained healthy because the se;w,n 
was too far advanced for the fungus to attack the plants, row 
can we correlate this with the observations made over and 
again that in the fields plants continue to get wilted at all stages of 
their growth, right up to the end of the season ( I lie joint authors 
boldly assert that the negative results do not prove anything. h t 
fact the writer of this note believes that these negative results 
are of great importance. It is evident from the conclusions arrival 
at by Ajrekar and Bal and from the half-hearted explanation 
ottered for explaining away the negative results, that they started 
with the fixed idea that the disease was of fungal origin and that 
the fungus was a species of Fmirum. 

1 have isolated species of FumrUm from innumerable wiltnl 
plants and from various localities such as Nagpur, Akola. Ba>ini, 
Murtizapur, Boregaoii and \eotmal. and have made several iihh uLi- 
tions under varying conditions, but the results have always been tin* 
same and verv much similar to t host* of Ajrekar and Bal, viz., th.it 
the fungus failed to inoculate the plants. The more the inoculate! 
plants were under normal conditions the more complete was tin- 
failure to inoculate even the most susceptible varieties like AK'J 
and Roseum. A short account of the inoculation experiments 
would not be out of place here. 

Seeds of AK2. AK4 and Roseum were externally sterilized with 
corrosive sublimate or strong sulphuric acid, and were planted in 
sterilized calcium chloride towers and in long test tubes containing 
sterilized moist sand. When the seedlings were about a week old. tiny 
were inoculated with different strains of the fungus isolated from plant' 
from different localities. The inoculum was observed to put forth wav 
growth; but the seedlings remains I healthy and there was not even 
any penetration of the hyplue in the tissues of the seedlings, till uhwi 
after several days both the inoculated seedlings and the emit ml 
seedlings began to show loss of vitality and evident signs of starva- 
tion and water-logging ; the fungus then made headway in ih‘ 
tissue of the seedlings but even then there was no wilting; t lore 
was a wet rot, the internal appearance of the infected tissues wa-s 
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entirely unlike that of the typically wilted ■ri.,. • , . 

*' fi«W» «U. tl„. ™,. f, , i, , “ 'T"' 

»"■ put forward as an evidence ,f 

p;u.isiti>iiii of the fungus. 

I he strains that were used for iimculating seedlings unde, 
;1N e|,tie conditions were us-d for inundating jdants of V lv> mown 
in pots containing virgin soil from a tank near .w" ” Th , 
inoriilations were done at various stages in the develonne-nt of t u 
grewthof the plants. The following method was used to inoeulate 

|,la " t 1 S ; tl "' Was a « i'")' <«• two deep, round the 

plants; the upper lateral roots were e„t hut the tap was not 

injured ; the whole eontents of a nutrient agar tube in which the 
lungus was growing luxuriously were transferred to the smped 
soil ; precautions were taken to have some inoculum attached to 
the exposed suhteiranean part of the stem and lateral broken roots 
before they were covered over again with earth. In everv case 
the result was the same; the controls and the inoeulated 'plm.N 
were equally healthy and developed good (lowers and Mb. 

Plants ot Ak2. A 1\4 and Hoseum grown in sand in small 
pots and kept out in the open in a wire . age were similarly inoculat- 
ed. blie inoculations gave uniformly negative results. ' However, 
some interesting observations were recorded. F.»r example, plants 
pots brought to the laboratory began to droop if kept there 0Vt . n , t>ss 
than half an hour before replacing them in the wire ca«e Fven 
, ! M ‘ M, ' Xt ,lav sickly. The leaves ultnuatei "dn pped 

" u ‘ ' ,1 ' 1 Jl,,t < ll, ‘ >'<« their growth was sunned. Again it was 

lo'ind that the parts of the plants which came in eontam with the 
""in walls of the bell-jai used for covering inoculated and control 
j, ,s furm> ' 1 ,)r,w " ; ""l droo|).*d and ultimatelv did not recover, 
curt her, it was observed that if the tap root was injured the plant 
to dry up immediately and developed t epical external 
symptoms of wilt but not tl.e internal. There was „o browning 
Hie inner tissues. I, is possible, therefore, (hat inoculations 
''"ned out under such or similar conditions may at times give 
iat iiM} he mistaken as positive results especially if the inoculated 
l lla,| t has had a severe set-back. 
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Thus we see tluit as vet no conclusive evidence has 
produced to prove the fungal origin of the cotton wilt. 

The question then naturally arises what is the nature of if, 
wilt and if the fungus which has been found in wilted pLnu 
w hich have been collected in various localities such as Xa<qnn- 
Basirn, Akola. Mnrtizapur and Boregaon, has any c-otiikm-i i., n 
with the wilt. This (juestion may perhaps he answered hv 
careful examination of the diseased tissues. * 

I'he internal appearance of a wilted plant is very character -i-n’.-. 
In the earlv stages of the attack the e licet on the tissues s ,> 
vel lowing ol the walls of some of the vessels. these walls Hi *n 
turn deep vellow hrowu. ultimately dark hrown and then • | iH • 
black : at times the vessels are filled, partially or wholly, with 
dark coloured suhstanee. I he vessels of a fleeted tissues haw tfi- 
colours even when they do not contain any mycelium. In L. t 
the vessels in which the hypha* arc found may he otherwise (jar- 
normal in appearance. The mycelium has been very seldn* .. 
found in such large quantities as to plug the lumen of the w— k 
Even Ajrekar and Bal. who claim to have discovered the par.Hd- 
fungus, have not tailed to observe that the mechanical bln fi!_ f 
up of the vessels was not so complete as to account for the wthiiiLi 
effect and therefore tliev snspecte<l that the fungus secreted 
toxin which brought about the death, hut they failed t * » wish - 
the suspicion hv their experiments. It is remarkable indeed Mir 
the plant should so completely wilt even though the fungus miiH 
be traced only in a few vessels and even these wen 1 , at best, ■•c.lv 
partially clogged. If healthy plants and wilting plants are pl.n-.H 
in tap water coloured with methyl blue, all the vascular 
of the healthy plants are found to he functional as evidenced SY<‘in 
the presence of blue colour in these tissues; but in the wilting 
plants a number of the vascular st rands are found not to fu to ner. 
If the tissues from a wilting plant are boiled in a concent 
solution of logwood containing ammonium carbonate, the sec’ cm 
from adiseased plant and from a healthy plant show a charactci Mk 
difference. The tissues from the health v plant stain pink. hut 
in the diseased tissues of the wilting plant not only the walls ol -'Oiiir 
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tiggi.es are coloured blue and not pink but some of the cells contain 
varying amounts of dark blue deposits. These deposits are found 
not only in the lumen of the vessels and cells of vascular strands 
but also in cell lumen of the medullary rays, endodermis, softer 
tissues of the phloem a"d in the co.Aex. In many cases the cell 
cavities are completely tilled with this substance which is not 
visible till it is stained blue or dark blue with logwood and amo- 
nium carbonate. Again if bits of the diseased tissues, untouched 
by a steel knife, are placed in an acidulated solution of potassium 
sulpho-cvanide, they take pink or red colour. Xo wilting or wilted 
plant has been found up to now. which lias not invariable given 
either both or one of these two reactions, especially the blue reaction 
with logwood and ammonium carbonate ; these are micro-chemical 
tests for aluminium and iron. The fungus mycelium lias invariable 
been found only in tie* plants in the tissues of which the accumulation 
of these salts has been ascertained by these micro-chemical tests. 
Attempts were then made to find if these substances were to be found 
in the tissues of the plants without the fungus. It has already been 
stated that normally healthy plants did not give the reactions described 
above. In wilted areas and in pots containing soil from wilted 
fields a search was made for plants in the earlv stages of wilt, 
showing either the presence of the fungus without these salts or 
of the salts without the fungus. I'p to i.o.v no plant has been 
found to show the presence of onlv the fungus hyph.-p in the tissues 
without these accumulations of aluminium and iron salts, but plants 
have been found which have shown the presence of the salts of 
aluminium and iron in their tissues, bv micro-chemical tests, in 
absence of the fungus. These tests have also boon tried with the 
tissues of cotton plants attacked by Rhiz^cifona ,<o1<nn Kunz in 
1\ and Madras (the Madras specimens were obtained through 
the courtesy of Mr. Hilson) : but they have given the same reactions 
as the healthy tissues ; thus we see that these reactions are peculiar 
°nlv to plants suffering from wilt. 

When inoculation experiments with the fungus isolated from 
wilted plants failed to infect healthy plants, experiments were 
&ade to inject one per cent, solutions of salts of aluminium and 
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iron in the tissues of healthy plants growing in three feet high pots 
filled with virgin soil from a lake near Nagpur. The plants were 
over four feet high, the stem about 10 mm. in diameter and had 
lovely green foliage. The injections were made by introducing a 
fine capillary end of a bent glass tube, about 10 nun. in diameter, 
in the stem near the ground level. In no case was the plant given 
more than 10 c.e. of the solution, but it is extremely improbable 
that all this quantity was absorbed by the plant because the injec- 
tions had to be given to plants growing out in the open ; and on 
account of exposure to strong wind and rain the water-tight connec- 
tion between the injecting tube and the plant was displaced more 
often than not. Whether the plant was injected with aluminium 
chloride or aluminium sulphate or with ferric chloride or ferrous 
sulphate the appearance of the tissues was the same. When* the 
connection between the injecting tube and the stem had remained 
water-tight sufficiently long, it was found that the central 
had become black and a part of the surrounding tissues had i urned 
brown for a distance of about eight inches above the point of injection 
and in some cases also a few inches below ground level. Microscopical 
appearance of sections cut from the part of the stem which had 
absorbed the solutions was identical with that of the diseased 
of a wilting plant. Plants injected with aluminium salts gave positive 
reaction with logwood and ammonium carbonate and negative reaction 
with potassium sulpho-eyanide. Plants injected with iron salts 
gave positive reaction with potassium sulpbo-cvanide and negative 
with logwood and ammonium carbonate. Along with the injections 
of these salts pure distilled water was also injected in some plants 
which served as controls. The internal tissues remained normal 
and gave no micro-chemical tests for aluminium and iron s.ilu. 
The external effect of the injection of salt solutions was di ving up 
of two or three leaves above the point of injection. None of tlie 
injected plants completely wilted though one or two plants showed 
signs of wilting the day following the injection but they soon 
recovered. It is probable that sufficient quantity of the solutions 
was not absorbed bv the plant to cause wilting; besides the t i>>ues 
which had absorbed these solutions and had thereby ceased to 
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{unction, there were a large number of vessels and cells which were 
normal and functional. This may be the reason why there was no 
wilting of the injected plants. And this explanation seems to be 
borne out bv observations made at the Nagpur Farm on the wilted 
plots in the middle of November and from the pot culture experi- 
ments. On the experimental plot most of the Roseum and AK2 
plants had completely wilted but there were a few plants which 
looked healthy. But in cutting open the stems of tlie.se plants 
it was found that the majority of tiles' 1 plants showed a certain 
amount of browning in the vascular tissues. The sections had 
the same microscopic appearance as the diseaswl tissues of wilted 
plants. The fungus hyp] no were present in the vessels not in anv 
conspicuously marked extent less than in the wilting plants. The 
micro-chemical tests showed that aluminium and iron had not 
accumulated in all the tissues. The accumulation of these salts 
was not general but ratlmr scattered. The majority of the cells 
and vessels were functional and perhaps therefnre the hints did 
not show signs of wilting. It is not possible to sav if Jiese plants 
would have wilted if they had been allowed to stand longer in the 
ground. The few surviving plants in pots mutaining “ wilted *’ 
soil which externally looked healthy, though small in size, in the 
middle of November, also showed the characteristic browning 
nf son ip of the tissues and gave positive leactions for aluminium and 
inm, though the fungus mycelium was nut observed in all these plants. 

AK2 plants giown in pots containing sand were carefully 
removed without injuring the lap roots and weie transplanted 
to jars containing distilled water and different concern rations of 
the normal solution of aluminium chloride, viz., iwd per cent., 
fl’005 per cent, and 0*000 1 per cent. Tin* jars were coveml with 
brown paper and were kept out in the open. All the plants at first 
•hooped and shed their leaves. New shoots and leaves were put 
forth bv all the plants except those kept in O'OI per cent, normal 
solution. This concentration of the salt was iound to be toxic. 
These plants wilted and wore dead in a week, thi cutting open the 
plants it was observed that there was the typical browning of the 
vascular strands commencing from top downwards. Sections of 
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the upper portions of the plants were typical of the normally v. iltej 
plants. There was the yellowing of some of the vessels. In se< t ions 
from the lower portions of the stem and roots, discoloration » i the 
vessels was absent. Sections when boiled in logwood solution 
containing ammonium carbonate gave typical reaction of wilted 
plant. Not only were the cell walls, especially of the vascular 
strands, coloured blue but many of the cells and vessels were plugged 
with a dark blue deposit. This plugging of the lumen was not 
visible in the unstained sections. 

The constant accumulation of the compounds of iron and 
aluminium in the tissues of wilting plants, the constant absence 
of these accumulations from the tissues of healthy plants and plants 
attacked by Rkizodonia solan i Kunz and the complete failure to 
isolate a parasitic organism from the wilting plants, suggest that 
the accumulation of these compounds may have some correlatimi 
with the wilt and that the species of Fimrium which has been 
isolated from wilting plants in different cotton tracts nmy be 
merely a contributory factor in hastening the death of the plant 
and that the fungus follows in the wake of the accumulations 4 
these compounds in the tissues. 

I wish to take this opportunity to thank my colleagues, the 
Agricultural Chemists, Mr. F. J. Plyinen and Mr. A. H. PadinarniMia 
Aiyer, the Principal of the Agricultural College, Mr. R. (». Allan, 
and the Economic Botanist, Mr. W. Ymmgmnn. for the help they 
have given to me in my work. 





THIRTEENTH MEETING OF THE BOARD OF 
AGRICULTURE IN INDIA. 


BY 

J. 0. McDOUGALL, M.A., B.Sc., 

Deputy Director of Agriculture, Southern and Eastern Circles . Central 
Provinces. 

The Thirteenth Meeting of the Board of Agriculture in India 
was held at Bangalore in the Daly Memorial Hall from 2Jst to 2oth 
January, 1924. 

His Highness the Maharaja of Mysore evinced his deep interest 
in the deliberations of the Board by graciously consenting to preside 
at its opening meeting. His Highness, who was accompanied bv 
Their Excellencies the Resident and the Dewan and other high 
officials and notables of the State, in opening the proceedings said 
that it gave him peculiar pleasure to welcome the Board to Mysore 
because it was the first occasion on winch the Board had met in an 
Indian State. Referring to the agenda His Highness said that 
the questions down for discussion gave but a faint impression of the 
magnitude and complexity of the problems which confronted the 
department. His Highness saw. in the development of agricultural 
co-operation, the means whereby tin* department would be freed 
from the work of retailing and distributing agricultural necessities, 
and he hoped that the results of the Board's deliberations on the 
subject would enable Local Governments to deal with the question 
more effectually than thev had been able to do in the past. 

Dealing with the question of cattle improvement. His Highness 
sa id that work on scientific lines had barely begun. It was neces- 
?ai y to lay, at the beginning, broad and sound foundations. A 
sound policy and a firm determination on the part of Local Govern* 
ments and Agricultural Departments to carry out that policy till 
results were achieved, were essential to success. 

( 26} ) 
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Discussing the question whether or not experimental f;irms 
should be self-supporting. His Highness was of the opinion that the 
expectation that these institutions should be made to pa}' had 
arisen from a misunderstanding of the functions of these fmms. 
They were really outdoor laboratories for the investigation of 
problems connected with the agriculture of a particular area, and 
as such were on the same basis as laboratories maintained by 
large manufacturing concerns to investigate manufacturing and 
other problems. No industrial concern would expect its scientific 
laboratories to be self-supporting, and in the same wav it appeared 
to be extremely unwise and short-sighted to lay emphasis upon the 
money-making side of the experimental farm. A better criterion of 
its usefulness was the influence it exerted on the agriculture of the 
State. At the same time it was reasonable to expect that funds should 
be expended as mmomieally as was consistent with sound work. 

In conclusion, Jlis II ighrnss paid a tribute to the excellent 
work being done by the Mysore Department of Agriculture mulct 
the guidance of its present experienced head. Dr. Leslie Coleman, 
and to the real progress which had been made in all parts of India 
since the Board hist met 19 years ago. The immense distance 
which lay between Indian agriculture in its present state and Indian 
agriculture as it should be, called for the most strenuous elforts 
the department could put forward and for the most loyal support 
and recognition of the department’s work on the part of Local 
Governments. 

In his reply to the address of II. II. the Maharaja of Mysore. 
Mr, S. Milligan, President of the Board, expressed the appreciation 
of the members of the Board of Ilis Highness’s kindness in inviting 
them to hold their biennial meeting in Mysore, Not only was this 
the first occasion on which the Board had met in an Indian State; 
it was also the first occasion in the history of the Board on which 
a Ruling Prince had consented to preside at its opening meeting. 
The occasion was unique and, if he might say so, inspiring. Mv sore 
was justly proud of its position among Indian States not only in 
respect of its agricultural development but also of the rapid strides 
it had made along other lines of advance— social, economic and 
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scientific- It was a well-known fact that the prosperity of the State 
was due in no small measure to the incessant and unsparing efforts 
0 f its highly enlightened and sympathetic ruler. He was sure that 
the words of encouragement His Highness had been kind enough 
to say would prove an incentive to further work not only in Mysore 
but throughout India. 

Continuing. Mr. Milligan said that the Board had been associated 
with the work of the Agricultural Department in India since its 
reorganization nineteen years ago. it had been of extraordinary 
value in the development of the huperial and Provincial Departments 
in that it had succeeded in preserving a wide outlook amongst workers 
in the provinces and had been the means of promoting collaboration, 
unity of purpose, and standardization of agricultural education 
throughout India, to a degree which would otherwise have been 
impossible. Since they last met, the Agricultural Department as a 
whole had had a very anxious time owing to the iinancial situation 
which appeared to have a tendency to become chronic. Although 
the current activities of the department had not been affected to 
any considerable extent, financial stringency had unfortunately 
stood in the wav of the development which had been so seriously 
delayed during the war. Recruitment of experts to existing 
vacancies had been limited and there were still no fewer than 41 
vacancies in the Imperial Service. 

Financial considerations had made it impossible to proceed with 
the scheme for the provision of post-graduate training to qualify 
Indians for admission to the Imperial Service. A beginning had, 
however, been made in providing post-graduate training in 
sciences allied to agriculture, including animal husbandry 
and dairying, and a similar training for veterinary officers 
had been arranged for, as an experimental measure, at 
JIuktesar. Another important development was the transfer of 
Bangalore, 'Wellington and Kama] dairy and cattle-breeding farms 
from the Militarv to the Agricultural Department with a view to 
provide experimental and educational facilities. A dairy managers 
bourse had been started in Bangalore which would qualify students 
for the “Indian Diploma in Dairying." 
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Before introducing the items on the ngendo, the Prescient 
made sympathetic reference to the losses which the department 
had suffered in the deaths of Mr. Petty, Mr. Henry and Unfair 
Mahadeo Singh, all in the prime of life and of much promise. He 
desired the Board to formally express its sympathy with ihcir 
relatives. The proposal was carried in silence, all members 
standing. 

In conclusion, the President informed the meeting that the 
Hon’ble Sir Xarasimha Sarnia, Mr. M. S. 1). Butler, and .Mr. Grantham 
had asked him to express their deep regrets at their inability to 

attend. 

After appointment of Committees to deal with the various 
subjects, the Board proceeded to the consideration of Subject I- 
To consider the progress made in (jiving effect to the rcconmnidatiow 
of the Indian Cotton Committee for H) 1 7 1 S with special ref en nee to 
(a) the work of the Central Cotton Committee ; (h) the ncmrni ndutiom 
of the Board of Agriculture of 1919 in regard to cotton marhting. 

Mr. Burt, Secretary of the Central Cotton Committee, on bring 
invited by the President to giw a short sketch of the work < *1 the 
Committee, said that their annual report showed that the recommen- 
dations of the original Indian Cotton Committee had been amply 
justified. They had now an unique organization on which all 
sections of the cotton industry were represented. They had ittiub 
raised by the industry for its own improvement provided hv the 
cotton cess, and hud been able to start a well-balanced research 
programme with the feeling that it was adequately financed. I hr 
results already achieved were due, in a very great measure, to the 
whole-hearted support of all sections of the cotton trade. H^ir 
policy in regard to agricultural research was to make funds available 
for special investigations and, wherever possible, to supplement 
the work of the Provincial Departments. The Technical Research 
Laboratory under Prof, Turner would, they considered, be of special 
value to cotton-breeders in their work on new cottons. 

Steps were being taken to prevent the introduction oi the 
boll weevil from America into India. The Government of India 
had provisionally accepted the Committee's proposal that the 
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Pests Act should be put into force, that all American cotton should 
be fumigated on arrival in India, and that Bombay should be the 
only port of landing. 

The improvement of cotton marketing was a separate subject. 
The Cotton Transport Act had been passed by the Indian 
Legislature and was now in force in practically the whole of the 
staple-growing parts of the Bombay Presidency and would soon, 
it was hoped, be brought into force in Madras and the Central 
Provinces. 

Recommendations for the regulation of gins and presses, 
embodying provisions which would enable Provincial Governments 
to introduce a system of licensing, were still before the Government 
of India, but they had every reason to expect legislation at an 
early date. When that was done, they would feel that two out- 
standing abuses which not only caused considerable inconvenience 
and annoyance to the cotton trade, but also very serious economic 
loss to the cotton-grower, would be considerably reduced. 

Dealing with the question of cotton marketing, Mr. Burt 
said that the Central Cotton Committee had practically adopted 
the recommendations of the Board. They had submitted draft- 
rules for the working of markets on lines similar to those in Berar. 
Their recommendations went further than the practice in Berar 
in that definite provision had been made that half the members 
of the market committee should be representatives of the cotton- 
growers of the area served by the market. 

Mr. Burt invited the opinion of the Board on the question 
of the publication of cotton prices. The point at issue uas whether 
Bombay prices per khantU of ginned cotton should be posted or 
whether kajxis prices should be notified. A possible method would 
be to convert, not the prices of ginned cotton but the differences, 
into terms of leapt*, e.g.. Rs. o per khandi in Bombay might corre- 
spond to a rise of, saw 3 annas per maund of htjm in the local 
market. The ensuing discussion brought out som 1 differences of 
opinion, but the majority were in favour of publishing lint prices 
mid, at the same time, indicating the extent of t tie rise and fall of the 
market by the method suggested by Mr. Burt. 
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In a discussion on the operation of the Cotton Transport Act, 
Dr. Mann said that many unforeseen difficulties had arisen. Two 
points he considered to be essential ] one was that small areas should 
be avoided. Such areas had caused difficulties in the Bombay 
Presidency and would probably necessitate modifications in the 
notification in the near future. Secondly, it was essential to deal with 
road transport which he considered to be the key of the situation. 

The Board then proceeded to discuss Subject 1 1— The utiliza- 
tion of indigenous supplies of phosphates. 

The President said that the question had been referred to a 
Committee of the Board in 1917. After considering the report of the 
Committee that Board recorded the opinion that a survey of the 
resources of the country in mineral phosphates should be undertaken 
by Government and that Government should maintain control 
over all the internal mineral sources of supply. 

The supplies of phosphatic manures in India consisted of raw 
mineral rock, bones and fish manures. Nothing had so far been 
done to develop the supplies of rook phosphates. The supply of jisli 
guano varied with the nature of the fishing season. Bones were, 
therefore, probably the most important phosphatic manure in 
India at present. The question of restriction on the export of 
bones had been considered by the last Board which was of opinion 
that it was doubtful whether restriction would achieve the end 
desired, but the Board had requested the Government of India to 
form a Committee to consider the question of the retention of t lie 
mammal resources of the count rv and to suggest a constructive 
policy to that end. The Committee proposed had not been 
appointed. 

Mr. Hutchinson referred to the article published by him in the 
January 1924 issue of the “Agricultural Journal of India’’ on tlie 
possibility of making mineral phosphates available by natural bac- 
terial processes. He did not know how far the process was applicable 
to bones, but the indications were that the process would be just as 
applicable to bones as to mineral phosphates. 

Mr. Anstead pointed out that Mr. Hutchinson’s work and their 
own had shown that indigenous phosphates could be used in India, 
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an d particularly in Madras, but the great difficulty was the cost. 
In Madras fish guano and bone dust were being sold to firms for 
jutside export, and phosphates were being utilized for mixing with 
)ther manures for export. He thought that deposits, such as the 
important one at 1 richy, should be looked upon as the property 
of the State. In reply to a question on the extent to which export 
was depleting the supply, he said that no reliable figures were 
available. The main consideration was that the supply was 
limited. 

Other members spoke on the benefit of phosphatic dressings 
on various crops. It was finally resolved— 

lhat Government lie asked tv give immediate effect tv the recommendation of the 1922 
Board with reference to the anointment of a Committee tv investigate the economic position 
of indigenous fertilizers in India, and to formulate a definite constructive police to ensure their 
use for the benefit of the Indian not. 

That in the opinion of this Hoard, Ihe utilization ,.f indigenous phosphates in India would 
lie facilitated by local investigation of the method of h„, tciiolozic.il solubilization bv sulphur- 
oxidizing bacteria, and tin, m.thod should, therefore, receive ,hr particular attention „f the 
expert staff of the various Agricultural Departments, uhicli should, if neeessarv, be strengthened 
f-;j r that purpose. 

the second and third days were devoted to the consideration, 

by the several Committees, of the subjects with which they had 

been appointed to deal mid to the drafting of their reports. 

The Board reassembled on the fourth day when the following 

resolution was unanimously adopted : 

that the Hoard desires to express its satisfaction that so many of the recommendations of 
the Indian Cotton Committee, 1917.1s, and of the Hoard of Agriculture. 1919. have been ■ iv«, 
effect to. fu particular, it desires u, place on record its appreciation of the support w,mb the 
teutral CbUun Committee has received from ail sections of the cotton trade. The Oommitfe 
has already achievcal important results and (Ins is due in a large measure to the serious way in 
which commercial men of standing have given their time and thought to the work of the 

CoimuitU'C. 

ihe Board thou proceeded to consider the report of the 
Committee appointed To renew (he progress made in non-credit 
agricultural co-operation m India and to consider ways and naans of 
simulating further progress (*S uhfet III). 

Dr. Mann, in presenting the report, said that the subject 
referred to was an exceedingly wide one and one that would become 
of increasing importance in the future. Hence the Committee 
hfld been able to deal with only one or two aspects of it. The 
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first part of the report dealt with the relationship between ordii my 
agricultural propaganda and the utilization of co-operation for 
bringing that knowledge into general use. There had been a big 
hiatus in the past between demonstration and actual practice, urI 
the Committee thought that the best method of bridging the hiatus 
was to organize bodies of cultivators into co-operative societies. 
The Committee recognized that it was in co-operation with the 
Co-operative Department and with co-operators generally that the 
extension and general adoption of agricultural improvements had 
its greatest chance. Paragraph 6 of the report went further in that it 
suggested that the staff to be utilized should lie combined agricul- 
tural and co-operative ; whether the propaganda should be directed 
and controlled by the Agricultural Department or by the Co-operative 
Department was a matter on which the Committee had been 
unable to agree, and which seemed to depend on the varying 
conditions obtaining in the different provinces. 

Referring to the second part of the report which dealt with 
co-operative sale, Dr. Mann said that the Committee had advanced 
certain proved principles on which co-operative sale was most 
likely to succeed. One was that large sale units must be dealt 
with so as to enable a society to exert a perceptible influence over the 
whole trade in a particular commodity in a given area, therebv 
securing to the society the best terms possible. Again it was 
necessary to realize that amateur management was useless in 
enterprises involving difficult commercial tinrsactions. Co-operative 
sale was an intricate and delicate business and must be developed 
under expert professional management. Further, tin* Committee 
emphasized the necessity of a definite economic advantage to the 
members of the society from the beginning. Co-operative purchase, 
too, was very largely conditioned by the same considerations which 
had been mentioned in connection with co-operative sale. 

The Committee had considered other fours of non-credit co- 
operation but had not been able to make any i< commendation with 
regard to them, ihey recommended further examination of 
the whole subject at the next meeting of the Board in the light 
of the additional information whirh would then be available. In 
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pa. icular, the Committee would draw attention to the work being 
do * in the Punjab by Land Consolidation Societies. 

After a long discussion, which dealt mainly with paragraph 6 of 
th< Committee’s report, the President said that the divergence of views 
would seem to justify the inclusion of that paragraph in the report, 
and that on the whole the paragraph, as it stood, might be taken 
to express the views of the Board. The report of the Committee 
was adopted unanimously, as was a resolution to the effect that— 

The Board recognizes the fundamental importance to agriculture of the work on consoli- 
dation holdings that ia lx inn carried out under the influence of the Co-operative Depart ment 
n the Punjab, and wishes to bring the fact prominently to the notice of lyjce.l Governments. 

The report of the Committee on Subject IV— Is it possible and 
desirable to make Government farms, including experimental, cattle- 
breeding, seed and demonstration farms . jxiy 7 was introduced 
bv Dr. Clouston. The subject. he said, was a very important 
one inasmuch as it had been the basis of a great deal of uninformed 
criticism on the part of Provincial Councils. 

Mr. Henderson agreed that the subject was important, not only 
on account of the existing farms, but also from the fact that all 
new schemes were liable to be considered from a financial aspect 
only. This might prove a great hindrance in the many special 
investigations which had to be carried out from time to time. 

The following resolution was carried unanimously: — 

This Board i.« of the opijii.m t hit th«M **en ti ll fo t< r in the w.-rkinj < f a Government 
:icric utt lira! phi t inti i* the fulfilment <d the *p«*"iti.- uhjcvt or ..hjtvts for nhirli the stition is 
vrtaMWwd. While iwilixiiui that the s>t.iti..n >h»uM ho managed .o» eeo»..inic.*.lly as p'feible, 
the Board ia of opinion tliaf the finam i d t is of entirely M-.-oiidarv import inoe and should 
not be allowed to interfere with the nhjo t nr objects „f fie stdi-.n, 

Mr. Burt presented the Deport of the Committee appointed to 
deal with Subject 1 — To consider the steps taken to (five cffict to the 
recommended ions of the Board of Agriculture of 15)19 for the improve- 
ment of (a) forecasts, (b) final statistics of (he area and yield of crops 
in India. 

The Committee proposed the following resolutions for the 
consideration of the Board and these, after discussion, were adopted 
unanimously : — 

The Bourd regret* that not only have many of the recommend ation* of the Board of Agri- 
culture of 1 Q 19 not bean given effect to, but that on tho contrary reduction of statistical staffs 
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and of compilation has made the preparation of reliable orop forecasts more difficult than before 
They desire to emphasize the importance to the country of accurate agricultural statistic and 
of proper forecasts for the major crops. 

The Board observes with regret that only in one province does the recommendation of the 
Board of Agriculture in 1919, that each Director of Agriculture should be provided with # 
qualified Statistical Assistant, appear to have been adopted. They are strongly of n pinion 
that the appointment of such Statistical Assistants is an absolute necessity if any real improve 
ment is to he made in forecasts. 

While every effort should be made to take the fullest possible advantage of trade statistics, 
it is not possible to obtain from such statistics the figures for the total production from which 
to calculate the standard outturn per acre. Crop-cutting experiment* must remain the Wia 
of such standards. 

The standard outturns for various crops now in use have resulted from crop-cutting exjicrj. 
ment* made over a number of years, verified by such information as hits been AVailali!,- fr.,® 
trade statistics. Changes should only be made as a result of crop-cutting experiments snffi. 
ciently numerous to possess a definite statistical value. In choosing fields for emp-r-uttinj 
experiments nn attempt should be mad? to select average fields, but the selection should he mmie 
'purely mechanically so *3 to give a statistically random distribution. Changes in the stniuhr.l 
yield should not be made as a result of discrepancies brought to light by trade statistic, m 
such discrepancies occur in the product “ condition factor < stiindtird yield/* and the fault h 
most likely to lie in the interpretation of the primary condition re[*>rts. 

In the opinion of the Board of Agriculture the first step in any attempt to improve statistics 
should be to appoint a Statistical Assistant under each Director of Agriculture with an ndequite 
staff for the carrying out of crop-cutting cx|K*riine nU .>n a limited scale with the object of deter, 
mining how such experiments can best be mnduelcd for the province generally. Tin* orgo 
nization subsequently required could then be determined. 

The Board of Agriculture strongly recommends that the compilation of nil-borne trade 
statistics should be revived, as these statistics pm vide for many crops a most important cheek 
on the estimates ef production in addition to information essential to the study <f the 
economic progress of India. 

That this Boird endorses the recommendation of the Indian Cotton Committee, the Boa el 
of Agriculture 1919. and of the Indian Cent ml Cotton Committee, that weekly returns from ai] 
cotton pressing fact< ries of cotton pressed should be made compulsory as earlv as pojwihle. 

That in all cotton-growing provinces a definite effort should be made to obtain a reasnimb'e 
estimate of the amount of cotton consumed in villages, whether for hand spinning nr for dmuoii 
purposes. This could probably be done by a detailed statistical study of the information avail- 
able 'for individual internal trade blocks. Road- borne trade would also be of importance olid 
the extent of this would necessitate specisd lord enquiry . 

The Board then passed to a consideration of the report on 
Subject VI, the terms of reference being. To consider the immmewh- 
tions of the Sugar Committee relating to the future of the Coimbatore 
Sugarcane, Breeding Station and to make recommendations. 

Mr. Noyce in presenting the report said that one or two points 
called for comment. In the first place the sugarcane station must 
be made an Imperial institution because they were more likely 
to get the necessary funds from the Central Government than 
from the Madras Government. The second point was that bis 
Committee did not endorse the view that work on the evolution of 
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improved varieties of cane for Upper India, which would withstand 
the indifferent usage of the ordinary cane grower, should be aban- 
doned as impracticable. His Committee thought rather that it 
should be encouraged. Conditions had changed since the report 
of the Sugar Committee had been published, and it would be 
impossible for some years to establish an All-India Sugarcane 
Research Station. In the meantime they should take things as they 
were. Coimbatore should lie made a breeding centre for the whole 
of India, and other research work connected with sugarcane should 
be left with the Provincial Departments concerned. 

Several members of the Board gave particulars of the excellent 
results which had been obtained with Coimbatore varieties in the 
provinces. The report was adopted and the following resolution 
passed unanimously - 

This BuJr.l supports the ixcominondatiuiu ,.f the Indiun Su-ar Committee that the C'oira 
bfcre CUne-hrmlinx Station xml the past ,.f S, ip.ro., ne Expert sl„e.l,| 1,„ ,, trnlaI1Ant 

ao,l tbit the statiuu sb-iul.l l,e Ir.in-fcrrod to ImpCTki! eniitr.J. It further mmends that 

immcdutv effeet be jnveii t„ tb.se rets,i,.mo.id.ti„ns. It str.,iiL'lv sui,|..rts the recommend.. 
ti,m „f the Sn*>r Cummitlve that the *e»pe vt the stulinn -h„uld be eui.r.-ed in order to include 
the Wling of new varieties of thick cane for Peninsular India, Burma and Assam, and considers 
that thy area and staff of the station should be increased immediately f..r this purjs.sc. in the 
meantime, every effort should be made to commence work on breeding thick canes with the 
facilities at present uvailablc. it would add tlwl even for work on thin eanes an extension of 
the present area in highly d»>irable. 

^ r * Fletcher then moved a further resolution to the effect 
that- - 

Tim lionrc) cmloi>c* the Tvi'ormnvnd.dion. in |. .r.uraph :M7 of the Report , f the Indian 
***** <■'»»»»««*■ lhlt the lmjH-ri.il d.^t sh mild be MivngtWl by the 

■iplMinimeiit of an uddili.uul wW prim ij.:,! *!uty w«.uhl be the in vesl i^tt ion of 

wuepots.. In view of th.> tu-e nvurrinp I.ssus ,t p.r>,r,t eatised by borers and other cane 
pst. , the Ihmrd Considers it, desirable that steps be la hen ,i. early as practicable to put thii 
iccomim-udation into eifeet. 

Some yours ago, he said, they had thought that sugarcane 
boieis were ot one species which could be trapped bv growing maize. 
Aftoi investigation, however, he had found that there were quite 
a number of species but it was impossible for him to proceed further 
111 the investigation wliich, he considered, required the services 

u whole-time officer. Unfortunately no steps had been taken 

appoint one. 

J-he resolution was passed unanimously. 
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On the fifth day the Board took up the discussion of the re port 
on those subjects on the agenda which had been referred to the 
Cattle Conference (Subjects VII, VIII and IX). 

Subject VII was with reference to the curriculum of the Imp-rid 
Institute of Animal Husbandry and Dairying at Bangalore . 
Mr. Milligan, who presented the report, said that the Conferenc e had 
unanimously approved of the institution of an Indian Diploma of 
Dairying and had agreed to the curriculum drawn up by the Imperial 
Dairy Expert, but recommended that one extra subject, viz., that 
of the principles of co-operative dairying, should be taught. 

The Conference generally agreed with the programmes laid down 
for the Pusa , Bangalore , Wellington and Kama! Dairying and C<M- 
breeding Farms (Subject VIII). 

At Bangalore it was recommended that the system of breeding 
towards Ayrshire and Holstein stock should be continued; that a 
small pure-bred Sindhi breed be maintained ; that a small pure Jersey 
herd be built up ; and that a small herd of Murra buffaloes be kept. 

For Wellington the Conference suggested that, in addition 
to breeding towards Ayrshire and Holstein stock, a few thorough- 
bred Ayrshires should be imported and an attempt made to produce 
pedigreed Ayrshire cattle there. 

The development of a pure herd of Thar-Parkar cattle at 
Karnal on dual-purpose lines was approved, as was the crossing 
of a number of Thar-Purkars with European blood for experi- 
mental purposes. A small herd of pure-bred Jerseys would bo 
maintained to test their ability to stand climatic conditions. It 
was further recommended that the development of the Ilariaiw 
breed on dual-purpose lines should be undertaken. 

It was agreed that the pure Montgomery herd at Pusa should 
be maintained and developed ; that further selective breeding 
should be done in connection with cross-crosses ; that cross- 
breeding experiments should be maintained ; and that half-bred 
Ayrshire-Saniwal cows should be sired bv a first claps Montgomery 
bull of milking strain with a view to maintaining the milking 
qualities of the half-bred and restoring the immunity to disease of 
the Saniwal. 
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With reference to Subject IX A review of the steps heinq 
tube htf Provincial Government fomnh the improvement of 
cattle -Mr. Milligan said that they had made a verv detailed 
PXiimiimt-icm of the cattle-breeding pmgnmnnes of the various 
provinces and Indian States and their report was on the whole 
simply a confirmation of the programmes submitted. They 
considered most of the schemes to he on sound lines, the main 
object being improvement of the local breeds for dual purposes. 
But at the same time the Conference considered that nothing 
like the amount of time and money was being spent on the subject 
that it deserved. 

Before the formal moving of the adoption of the report of the 
Cattle Conference on Subjects VII. VI IJ and IX. three resolutions 
were proposed as follows and carried unanimously: — 

Tjiif* Board wishes f<> emphasize Hie fundaiiirntal imp«il nice <»f tin* wurk mi Milm-d nutii* 
u-'ii \v iticli is Wini; done hy the Imperial PhysiolnuU'-d chrmist. H 'b'.-iiv* i»i impre"i iijmn 
f/.cii itml Departments of \-n«u|(»m* tin* ahsoluh- m-ci-my of ro oprr eiMi with 

the Imperial Physiological Chemist in hi.*- Murk. 

This Hoard expresses its appreciation of the v.ilm* of the \v< . i k d.ni* by the Militaiy Dairv 
lV]»:iftmpnt in preserving and mdinii up t!ie SanHval !•»>•••* I -*f mi!* h <- tt tl«' and d*>.rc* to thank 
ih.tt department for its assisl.uue an*l cooperation. m* if «••.}., -* i illy in h.indiiui f..r tW 

u«e<'f the cattle -breed in " operation*. the farms at Bangalore, Kama I and WrlliiiidMi. ,*n*l tru>t< 
that if »t any future date the disj*eisnl of my pedigree hn«I> i* • •■uitemplatci the A.iriciiltur d 
IVpiirtment tn»y be yiven the tirst offer of taking over the held* ?*< t whole. 

Tim Hoard wishes to hrinir to the n«*f i<-«* of the Ooveinm* ni t f Rih.-r and Oriws-i the value 
■if the results achieved in other provinces particularly in the Punjab mid Bombay — by the 
(lefiiiitinii and improvement of popular tyjie* of cattle tlmnmh the establishment of brecdiiii: 
hods. The position **f Bihar as the chief breed imi mound f« r i-ittle import e«l by Hein: a! seems to 
iinurautee that similar work in that province, besides raidiur the value >T the lne.d eat fie for 
the cultivator * 1 own use, would siren tly increase the value of oi alieadv important and profitable 
tnuie. 

Tbe Board then returned to the report of the Cattle Conference. 
The Conference bad not onlv discussed the items referred to it 
from tbe agenda of the Board, but it bad its own provisional 
programme in addition. Tim question then arose whether those 
blither items, included in the report of the Conference, should be 
incorporated in the proceedings of the Board. A long discussion 
ensued, the main point at issue being a recommendation of the 
Conference with referenee to the encouragement of fodder cultivation 
by means of water and revenue concessions. It was finally resolved - 

That thin Board adopt* Die report on Subject* VH. N1H and IX of the tattle 
- j onfereiioi* I 
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The Board supports the following recommendations of the Cattle < onforeme : — (1 n 1lt 
in future a Conference on similar lines and of similar coiiqiositiuii and size to this U 
yearly at centres to be agreed ii|*on, the place of meeting to he selected by each t oirl ! i-in f . 
for its succeeding meeting. The Conference further recommend* that the m -..ip. 
for providing facilities to enable all officers interested to attend this Conference he iin, 
upon all Local Governments and Indian Stall s. 

(2) That a Central Bureau of Animal Ifusbmdiy he established at l\i*t under llm . 
of the Agricultural Advise** to the Government of India and with the Imperial Agrieulf u Vi , 
Secretary, and that the Secretary be given sufficient tcebiiieal and clerical assistance «... 
qua tel v deal with the work of this Bureau as it develops. The main functions of this Ihn. - !;i 
commence with would be:- — 

(a) The collection and dissemination of information concerning cattle luvidit. ..j 

allied subjects. 

(b) To assist in the disjNtsaluf surplus jH-digroed stock .<|*eoi;dly from Covennm-nt i , , l 

(. ) The standardizing of methods of milk re.-onlinu mid b?vrd records to hr n.l,,, - | i 

lyrical Governments and Indian States, 

(<l) The maintaining of general herd books of breeds or of milch cattle :isdr*ti",i f : _ 
specific breeds. found in inniu than one piovime or State. 

(if) The encouragement of tin* <de and iiv‘ of pedigree I ‘stock. 

(/) 'Hie keeping of the cittle breeding dep,utnienls of (.oral Governments and I: , 

States*, and those sjiecially intere-ded in scientific cattle-breeding, in t* >o- h ■.«. ; : : 
each other. 

Subject X — To revtcu' the proyress m the use nf nnfio>t\,i 
implements and to male red anna vd at tons- had been refer it'd m ;i 
Committee, but the Chairman expressed* regret that. owing to t|u* 
paucity of information at their disposal, his Committee had lurn 
unable to submit a report. It was ultimately resolved — 

That every effort should be made to rolled all reviews on the progress made along t. ! : 
lines of the terms of reference from alt the province? and Indian States and that a iSuilifs!-. 
embodying the information contained in these reviews be published by the Agi icuil;;: d 
Adviser to the Government of India. 

The last Subject XI The desirability of briny iny least r hivib 
under cultivation— was then taken up by the full Board. Tin* 
discussion brought out the conditions under whi<*h land was allows! 
to lie waste. These were bad communications, fragmentation <d 
holdings, scanty rainfall combined with light soil, insufficient 
labour supply, the effect of the famine and, in the Punjab in parti- 
cular, the disinclination of the ryot to cultivate more than a given 
area. The remedies suggested were: loans by co-operative shin- 
ties to cultivators who lacked the means to break up the laid: 
consolidation of holdings; the evolving of early- ripening varieties 
of crops for areas of light rainfall ; introduction of improved ploughs 
which would in some measure counteract the scarcity of labour; 
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;in d die ’ lsn tractors and he ivy ploughs to break up land which 
] ljl( | iicconio inieste 1 with deep- rooted weeds. 

He fore the proceedings terminated, tin* following resolution was 
Copied unanimously : 

i • • (li'J’In*' a, evjMT- it,: ^r^t# ftii tlnnU C> ||;< lli jm,. f },e MUt tr ij i ,,f Mv*,ie 

f, Tils-- ints-rcHt ho h:i< Ukf -11 in it- m l f«,r tlu* ]j»v )•., }, ;« ,1 r . (l ‘- t „ ( r) t 

f. u ' il in H,n -‘‘ |,,r “ 1,1 1 M y-ev. I» <Woc< t , t .> |» r . oa,:n, fl tI»o 

. f lilt* Mvxtrn .Star- IM Dili t, •mpr<-i.;0..u ..f Or- -v-W*' ,,i i!,« itrde 

pi ■ -»f Hi<* I? • u-i! 

The President in his closing speech reviewel the progress the 
Hoard had made since its inception, and paid a tribute to the valuable 
assistance it had rereived from the largo number o{ experienced 
nHVcrs of other departments who had a^Btel at \\< deliberations 
hi nil time to time. Ibis was the ht >t Board which he wmild attend I 
lie thanked them all lor the tolerance and ungrudging help he had 
ahvavs Been accorded. 

Col. Walkin', in proposing a \*« »t of thanks to the Presidetit. 
wished him all success in his future career. They all appreciated 
his sterling qualities and the splendid work he had achieved in 
India. 

By the courtesy and hospitality of IJis Highnes> the Maharaja 
<il M\ sme. the meniBers of the Board were given an opportumtv. 
Itefore dispersing, of visiting the capital of the State. The guests 
proceeded to Mysore l>y special train »>n the evening of the 23th 
iind every arrangement was made tor their comfort during their 
\isil. Among other places o| interest vi>ited on the 26th were the 
Palace, the Palace Dairv. the Silk Farm and the Krishnaraia Sivmr 
Works. 



AN IMPROVED METHOD OF LUCERNE 
CULTIVATION, II 


BY 

ALBERT HOWARD, M.A., 

Imperial Economic Botanist. 


At the previous meeting of the Indian Science (.bnai^ 
(Lucknow, 1923) an improved method of lucerne cultivation, 
suitable for alluvial soils, was described. 1 This consists in grouiiiL 1 
the crop on flat beds, two feet wide, with irrigation channels, on.' 
foot wide, between the beds. These channels act as drains duriiur 
the monsoon and help to maintain the aeration of the soil () | t|„. 
beds. The seed is sown on the beds and in the irrigation channek 
so that the stand appears to In? continuous and no bare ground i> 
visible. In the rains, the plants in the trenches die out. By tin- 
system, nigh yields are obtained, the texture of the soil is present'd, 
the amount of irrigation water needed is substantially minced uhh 
weeds give little trouble. A plot, sown on October 20. 1921. 
gave eight cuts up to July 11, 1922. at the rate of 7<Umki II.. 
of green fodder to the acre. 


In October 1922, an experiment was begun at Pusa in order 
to compare the growth of lucerne on the ridge and on the Hat bed 
system. The plots were one quarter of an acre in area and were in 
duplicate. The lucerne was sown on October 22, 1922. after 
green manuring with sarni (i Orotnkria juncen |„) and oil cake, at 
the rate of ten maunds to the acre, was applied some time before 
sowing. Higher yields would probably have been obtained if the 
soil had been richer. The crop on the ridges and on the beds w.o 


,* i ’'t'! the A * ri '' nlt " r ‘ l .W„<r Consre-ss. 11)24. 

BvVthn 150 , Agri. Ru. Pusa, 1023 . 
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ver v uniform, that in the trenches, which was sown too late, was 
p„or. rhis materially reduced the total yield. The hot weather 
of 1023 was not at all severe while the rainfall was onlv 28-37 indies 
compared with the Push average of 47 o inches. These circum- 
stances greatly favoured the crop on the ridges which, in normal 
wars, dies out during the hot months of April and May. The 
number of cuts was eleven and the yields are given in Table 1. 

Table I. 


The yield of lucerne on flat bed s and ridges at Pirn. 


First 

Nw*( 

ll(i 

I'll i id 

Knurl h 

Fifth 

Sixth 



Seven t h 

Eighth 

Ninth 

Tenth 

f 

Kiev 

rut 

rut 

cut 

cut 

cut 

cut 

lilt 

cut 

«ut 

(■lit 

j n 

Per.'. 17 

Jan. 

25 

VVb 

28 

Mar. 2S 

Mav 5 

Mav 24 

June hi 

J ii 1 v !2 

Au-j. 7 

Sc jit. 7 

; Oct 

1<122 

lit: 



1923 

1 923 

1923 

1 923 

1923 

1923 

1923 

; 19 
| 

ill. s 

n. 

K 

!ll. 


m. <. 

III. s. 

Ml. S, 

m. 

Ml. 

in. >. 

m. 

1 In. 

111 S\”» 

is 

23 

21 

9 

Is 13 

Is 23 

15 3»t 

! 1 23 

hi 5 

h> 4 

7 .. 


, 17 27 .) | 

• 1*1 

23 

21 

:u 

lit 33 

l« 

!4 33 

hi h« 

10 2^ 

13 35 

; 9 34 

J 

, 12 :»*> 

10 

35 

2! 

14 

lit Jii | 

| 2c 1 

15 Ji* 

15 a 

12 2s 

14 5S 

9 3*> 

7 

. 2' i 2* 

2<> 

lit 

25 

17 

! 

lit 3 | 

| 17 15 

1 1 hi 

15 lii 

15 52 

17 51 

11 22 5 

<i 

. m io 

<KI 

i 

2<t 

i|j 


7«l 35 


1 ! ’ J X 

t* 21 

*7 15 

.*»(» 2 s 

3 s 12-5 

1 


It will he seen from the 1igun> that good cuts were obtained 
from December till August after which a ianid falling off in giowth 
took place. The second half of the rains is the peiind when the 
Pusa soil loses its permeability. The pore spaces become water- 
logged and soil aeration is difficult. Although the season favoured 
Hie ridges and the irrigation trenches did not bear a lull crop, 
the total yield of the beds exceeded that of the ridges by 44 maimds. 
ever ten per cent. 

The great advantage of the beds over the ridges lies in the saving 
ei water. In the experiment, the irrigation water used was not 
measured directlv but was determined by noting the time taken - 
Hie pumping engine being worked as uniformly as possible during 
each watering. Between October 23, 1922, and June 11, 1923, 
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the plots were irrigated twenty-one times. The total time tii M *i, 
in watering both sets of beds was 40 hours 27 minutes while :|| ( . 
corresponding ridges occupied 51 hours 49 minutes. Assuming tnat 
the flow was constant, the saving of water in the bed system mis 
25 per cent. 

A further advantage of the bed system is that lucerne ran 
be made to behave as a perennial in Bihar, when the fodder obtainnl 
in the second and third years is much more luscious than that of t| J( . 
first season. To accomplish this, the old crop must be manuinl 
and well cultivated in October as soon as the rains are over. 
This is done by top dressing with Chinese compost, at t lie Tate nf 
20 carts to the acre, and breaking up the soil thoroughly with \m i( * 
hoes after which the beds and channels an* re-made. A plot treated 
in this way is now in its third season and is still doing well. Another 
benefit obtained by renovating the old crop is that green fodder h 
available in November and December at a time when the supplier 
of this material are often short. Cultivation by itself is not sufficient 
to renovate old lucerne in Bihar. Organic matter is needed as wi ll . 
A recent trial carried out at Pusa showed that the result of tup 
dressing old lucerne with Chi nest? compost once after tin* rains w;o 
to increase the yield of the next twelve months bv 70 per cent. 

In previous publications, the advantages of a supplv of onuj 
lucerne hay in India have been emphasized. This material. a> 
is well known, is an excellent fodder for all kinds of live Mu. k 
and when pressed into bales is verv valuable both lor miiitsiv 
purposes and as a famine reserve. I should like to replv to tun 
criticisms which have been made to this suggestion. The lirM L 
that lucerne will not keep during the rains in India. Lucerne hair', 
compressed to the Army standard of 90 cubic feet to the Ion, haw* 
been stored for six years on an open verandah at Pusa and t b“ 
fodder is still palatable. Loose hay suffers no damage during I hr 
rains when stored in an ordinary bhami shed. The second rriticbni 
is that lucerne hay cannot be made in India without loss of leal, 
the most valuable portion of the fodder. Excellent Jiay is made 
in tile ordinary routine at Pusa at all times of the year except 
during the monsoon and no loss of leaf takes place even in the drie-i 
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wcatl-'T. Such damage is easily avoided if tlie fodder is always 
handed when it is slightly damp witli the morning dew. It is 
p 0SS ii,le that the difficulties encountered in making lucerne Lay 
, ]iav he due to want of skill on the part of the labour employed, 
jf so, this can easily be remedied by importing, for training purposes. 
a j ew intelligent cultivators from the tobacco tracts of North Bihar. 
Here the people are accustomed in tobacco curing to handle, without 
breakage, a very brittle product. It is much easier to make good 
lucerne hay than it is to cure tobacco. 

Two things are necessary before lucerne can be introduced 
into the rural economy of the country good demonstration work 
;lll (| ;l reliable supply of seed of a suitable variety. To initiate the 
demonstration work, it is suggested that every Government farm 
should maintain a well-managed plot of lucerne for the use of its 
wnrk cattle. The seed supply is a more difficult matter as in many 
places lucerne does not seed well. Preliminary experiments, 
carried out by Mr. Ilabonto Banerji. M.Su.. a Research Student 
in the Botanical Section of the Pu>a Institute, indicate that the 
fertilization ol the lucerne Lower is limited by temperature. M ell* 
developed pollen grains are lormed even in the hottest weather 
but thev do not goiminato unless they are artificially cooled. Seed 
growing is therefore likely to be mo>t smces.dul in the colder parts 
of North West India and on the more elevated legions of the 
Peninsula. Some of the lull trart^. ualininig the l\a>hmii \alle\. 
mav also contribute to the seed supply. 



THE SUN-HtflEJ) POONA FIG. 


BY 

G. IS. 1.11KEMA, M.So., 
Horticulturist to the Government of Bombay ; 

A XI) 

S. It. (lANDllI, KM:., 

/iombutf Af/ricalturul I fc port went. 


I he growing of figs in Western India is almost- a speciality 
the Poona District. But. in as much as thev will not earn’ far jjj 
good condition, the cultivation, for which the tract is verv suitalib. 
cannot expand beyond a verv small area. At the same time, t he 
Bombay Presidency alone imports nearly live lakhs of pouitd> of 
dried figs from abroad each year, chiefly from the Persian (isilf. 
Afghanistan and Greece. The best among these figs are sold at 
IP 1-8 per pound in the months of August and September m f in- 
Bombay market, but il the Poona figs can be dried satisfartnrilv 
and put on the market, they can be sold at ten annas a pound o nd 
still yield a handsome profit, and will be in great demand, cspe< iailv 
from June to September, when there is a scarc ity of foreign lig>. 

in any ease dried figs have a world market. The prim ipal 
exporting centres before the war were Turkey (by l'ar the larimsi). 
ltah, Dieece and Algeria, while the large consuming counti"' 
were the United Kingdom, the United States of Americ a, AiNria- 
llungary, Prance and Jtussia. To capture the foreign market c 
perhaps a far distant goal, but it is certainly well worth while to h-c 
whether good diied figs can be economically produced ■suitable l ,, i' 
the Indian market-. If this were found possible, the present area of 
figs m the Poona District (1,064 acres) would soon rapidly increase 

( 26 U ) 
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The Poona fig is a medium-sized, bell-shaped, light purple- 

t -i i loured fig and is, in good samples, nearly six indies in circum- 

ference at the broadest end. Tlie stalk is long and the apex flat. 
The skin is thin, ridged, slightly downy, and is easily removable. 
The pulp is rosy red. The seeds are soft and without a kernel. 

The average weight of the fresh fruit is one and a half ounces. 

On analysis, in the chemical laboratories of the Bombay Agricul- 
tural Department, the fresh fruit gave the following figures: — 


! Moisture 

Per cent. 

75*0 

Reducing sugare 

1 rr> 

Non* reducing sugars 

21 

Tutai. si :«Ait 

it:; 

The completely dried lig gave the following 

additional data on 

analysis 

A«!l 

Per cent. 

Kthri extract 

0*7 

Pndeids 

4 7 

Digestible carlmhcdnitf-i 


W"<>dv tihre 


The dried figs which we have been able to 

prepare from these 

fruits are not so sweet and aromatic as the first 

grade Smvrna tig. 


but their size, colour and the softne s of the meat are verv attrac- 
tive. Their market quality is at least as good as that of any dried 
tigs available in the local market, and is probably superior to all. 
On analysis tliev gave the following figures, compared with those d 
foreign figs available : 

i Mtfitluiv ] lU-ltmi'i; >ul; 

Sun limit lij: 

Persian iii.*, I 

Persian tig, Sample 11 
Afghanistan tig 
Grecian tig 


IVr cent. 

1 'cl V c 

10* J5 

,v„ 

10 45 

Jir.K* 

10 00 | 

4 5*7U 

1004 

40 04 

10 11 

40 50 
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The process of drying and curing figs differs somewhat in 
different countries, largely on account of the differences in ifo. 
cultivated figs themselves. They are extensively dried in Turkey 
in Asia, Greece. Italy, France, Spain. Portugal and Kgypt and m.nv 
recently in California. In Asia Minor and Greece, figs are only 
sun-dried on drying floors. In Italy, tigs are split lengthwise 
dried in the sun. dipped for a moment in boiling water, which \< 
then drained off. I n France they are exposed to the sun a>> in 
Turkey, and then after two or three days exposure, thev an.* 
sweated for forty-eight hours in boxes and again finally dried in 
the sun. In California fresh tigs arc treated with burning sulplmi 
fumes. Salting of fresh or half dried tigs is also regarded as an 
important operation in many centres, but its use with the Poona 
iigs has not. in our experience, increased the market value. 

A series of experiments with the drying of the Poona fig ha< 
led to the following process as suitable to them. 

Well ripened figs are carefully picked. Careful jacking i< 
essential. The contents of Iigs subject to careless picking always 
ooze out while drying, and attract ants and flies during the drvinir 
process, hesh fruits are then s|>rcad in single lasers and e\|)o>n| 
to moist sulphur fumes in a dosed wooden box. Flic exjiosinv !" 
moist sulphur fumes bleaches the iruils and makes them seini- 
transjiarent. I lie fumigation, too. checks the growth of hihtm- 
organisms. Which would otherwise sj>oil the fruits during tin 1 ciiiiml! 
period. I lie simjdesl method o| lumigating svilh sulphur f mi e> 
is to ignite flowers of sulphur below pnhuated fra vs. which an* 
made to slide one above the other on deals nailed to the side*- d 
an ordinary closed wooden box. The lowest trav, which is at 
least eighteen inches above the bottom of the box. is moistem-d 
wit'll water and does not contain anv lies 

. r * 

Numerous experiments with various modifications of I ii** 
treatment lead to the conclusion that twenty to thirty iniimt' - 
exposure to sulphur fumes is essential to get tasteful prodim'. 
Longer exposure, however, encourages acidity which is undesirable. 
If the Iigs ate not sulphured, the linal colour is dark and unat tract or. 
and a pieliinuiaij dipping in boiling water containing salt gave nc 
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Rai lage, for though the taste was good, yet the final colour was 
W wry attractive and the Jigs took a little longer to drv 

Immediately after .sulphuring in the manner described the fi.« 

«•* tothc • s,u * 1,1 °1'<''* trays and turned over daily in order 

to gel tlie fruit evenly dried and semi-transparent in appearanee 
If tins operation is nega ted, the bright appearanee of the dried 
fruit is lost. 

The months of April and .May seem to be the best for dryin-r 
tigs in the sun, as there is then no fear of rain. Five days' are 
needed for eompleting the drying properly, and the tigs, if well 
dried, are pliable and semi-transparent, and are redueed "to a little 
k- thau one-third the original weight. ILe moisture eontenti 
ef tile dried tigs range between ]7 and per cent. 

before drying is eompleted. figs pulled flat as ,-velilv and 

n " i " , v i,s l’" ssi 1,1,1 tl ’ eeoninuiice parking spare and to improve 
die market appear nee. Neatly pulle,| figs lake a eirnihil shape 
uilli their eyes in the venire on one side and the stalk mi the other. 
II these mstrurtions are i -a ref nil y observed. a prmluet mm], superior 
t.. the eoimiionly olitainable foreign tigs ran be p„, i„ Market. 
Iliere IS. Ill fart, great srojie for developing a tig drying indllstiv 

ill file 1>( >111 I >;i Y iY(*>l<lrf|< \\ 

As this iihImMiv i h M’s M<»t injuii 
lal,k when coiulurti'fl 1 1 \* tJio > i n ; 1 1 1 n 
1[ (;, ll (‘asilv I il j<rll Mp 1 1 \ tiir \| 


Ihtitii 


when I hr 


j m i« t* iif h r>h 


.iliv ( <i pi t a i outlay, at auv 
tl\ati»i> who Mow m r 1 1\\ ti^>, 
igr|> ;is a inttaur li<]li>ti\\ 
Vri V low. as 1> UM'allv 


,as ° 1,1 ,tl '' """"Il "I .May and the first half of June earh veai 
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A LAND MOKT(iACK HANK.* 


J5V 

RICHARD HERN. 

Hoard of Iff ft nth'. I mh’f I Pfth'llHVS, 

In 1913 a financial crisis in Northern India led to the rids 

of several ordinarv joint-stock hanks. The liquidation pmc ling, 

showed that the conduct of their business had differed from tint 
of an English or Scottish hank, in that a considerable pri i| m otiun 
of the funds available from deposits at call or for a short fixed tena 
had been lent oil the security of land or buildings. As ,i icMilt 
of the shock those banks which survival became more rharv <»j 
placing money on mortgage, and when the (treat War begin in 
1914 credit was still further curtailed. Persons in Northern India 
who wish to borrow money on the security of land experience far 
more difficulty in obtaining loans than thev did ten vear> ag'». 
There is a clear opening for a hank which would provide serially 
for this class of business wliile safe-guarding itself against ti:< 
factors which make it dangerous fur an ordinarv hank to b> k nr 
money in mortgages. 

Simply stated, the problem is to attract mmiev on lonu t«*nn 
deposit, to arrange for accurate and inexpensive verification <>i 
title ai id security, and to cnsuic that nmuev raised is conipleidy 
and continuously invested, so as to bring in a return. 
requirements had been satisfactorily met many years before tic* war 


* Reprinted from hul Jour. Eco., IV. 2, 
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^ ^ Land Rank in Russia.! \ ^ 

experiment is the system ltegim in the United States of 
1MU |e, tlie authority of the Federal Farm Loan Acfc pass-] on rti' 
July. 1016.* The essential feature of Wh institutions is tint 
money is borrow, si on long term bon, Is an, I lent on nmrHme at 
a higher rate of interest, the .lifferenee being usuallv one percent 
From the margin are met expenses of management. | n Russia 
ffliere the bank was a Government institution anv further profits 
gained were applied to the red.., tion „f debt. In the United 
States the banks must earry to reserve 2o ,,er ee„t. of net earninos 
raeh half jear until the reserve amounts to -i.i per cent of the 
eutsianding capital. Subsequently „nlv p,. r ,, llt ^ 

dloll, si. and the balance is available for distribution ,|,are- 

jioMurs. 

As the American system was devise,! after careful studv of the 
yaking of banks of this type in various Kuropean count,-, es more 
description is needed. The preamble of the Act includes 
among the objects of legislation the provision of capital f„r ami, ,fi- 
""•al deveopment, the creation of standard forms of investment 

, "" ,,m » '" wrt W* «•«' the equalization of rates of interest 

-d arm loans. Two distinct classes of institutions have been 

; , 1 h ° * W,en * 1 LalHl "hi. I. provide for the needs of the 

«■! -ndowner, and have some elements of co-operative principles 
'hr -loint-stock Land Ranks which have large, transactions' 

T ,,k . ,,U,re nCarI - v ,m orduwv hanking lines. Control over 
die administration of the Act is vested in a conned of five, known 

tlK ‘ l ’ w,ml h,n » h.-an Board, which is attached to the |W„-<- 
yr'it of the Treasury at Washington, the Seeretarv to the Treasurv 
<'f »he Board. The remaining four 
r™; " ]W iW "hole-time salaried officials. are appointed 
.? ] res,,le,lt - ,u Sl ‘leeting them he is limited by the proviso 

ait ."ij more than two shall be chosen from one political party. 

" f "»« K'vni a |Mte 77 „( ll„. 

,< , i„ r .V|ii,. m l«-r 11114. 

**’ Th ' f: ' anmUl - April. 1917. Am »„rk,n a 

U, } tWn nr *** fnwn Th< .it {Moo l»«i of tljo 

yn ' Jour. Indiv, XV, 1. 1 
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For the purposes of the Ad the whole ami of t ho I nit-^j 
States was divided into twelve districts. A Federal Land Ban ; \ Vi)s 
constituted for each district, and, if necessary, branch banks ij| 
formed within the same area. Joint-stock Land Banks, ho'wver. 
are incorporated in a State, and their operations are limited to \] u \ 
State and one adjacent State. The working of the Federal | /lhi | 
Banks depends on the formation of National Farm Loan A.-Mub. 
tions. An association mav be formed of ten or more pT^nm 
Each member must be possessed, or about to become the owner, 
of land suitable as security for an advance. Loans hv a 1-V Fnl 
Land Bank are made only to members of an association and <> ;i j] t(i 
recommendation of the association. They must be used mile i‘,,r 
specific purposes such as purchase of new land, of stork, nr w 
fertilizers. A borrower must hold stock in the local association 
equal to a per cent, of the loan applied for, hut provision is ih-k].> 
to enable the member to obtain from the Fe:leml Laud Haul: tii. 
necessary cash to purchase this stock. A loan must not be fur ], ^ 
than §100 or for more than Slo.oon. Its term must lie hrnvivi: 
<1 and 40 years, and its amount may not exceed .10 per emit, uf tli»* 
land mortgaged plus 20 per cent, of the value of permanent ini | u-<>v - 
ments. Loans made by a .Joint-stock Land Bank are. not limim! 
in amount, but an* subject to approval bv the directors of the Lank 
and by the Federal Fanil Loan Board. 

For each Federal Land Batik a capital of S7.10.000. in diar<* 
of §5 each, was fixed. For HO days subscription lists were open t" 
the public. Any capital not taken up privately was suby-riLd 
by Government. Shares owned by individuals or corpora tLn> 
rank for dividend, while those standing in the name of Govenmi»‘iit 
receive nothing. On the other hand, each share held by Govern- 
ment or by a harm Loan Association carries a vote, and privat? 
shareholders have no voice in the administration. The Farm Lniii 
A ssociations have gradually taken over the Government 
as when a loan was made the association Jiad to subscribe a ^uin 
equal to o per cent, of the loan to the stock of the bank. I h* s 
gradual acquisition of capital carried with it an extension of j)« qudar 
control over the working of the bank. At the outset manuiy incut 
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nf hank was entrusted to liv, directors selected by the 
Fai i f L™n Hoard from residents in tin- <list rit i . \\ ; | ( ,. u t i K , <t„,.i. 

(jWii-il by National barm Loan Associations in a |<V jcral | m ] 
Ba„:> amounted to SlO^ntHi. the number of direetors was increased 
ta nine, six of these being elmsen l»y directors of the associations 
am! three continuing to hi- appointed by iho Hoard. Ka.-ii director 
must have been resident in his district for at least two roars and 
if the Federal Farm Loan Hoard approves, may he paid for'l'j.’ 
services. 

Joint-stock Laud Hanks have a freer constitution, share- 
holders nave votes and the chief restriction is that business „iav 
not begin until a capital of Sdotumo has been rihed ,'f 

dii.lt at least half must b.* paid up. When that is ,vac|,c.| 

a.iiarter V. ill be given by the Federal Farm Loan Hoard. 

huthcr funds for providing loans are obtained by the j*sne 
■■I bonds far which the mortgages already taken form collateral 
security. I’hese bonds are in denominations of sg.j. siy i slot 
$:>no and .si.onii. in series of not less than s.iii.iiiiii. T|,ev are for 
sj>ecified minimum and maximum periods, subject to retirement 
at the option of the Hank. They ran be issued o„lv with the 
authority of the Federal Farm Loan Hoard, and the issue is regn- 
. lated b\ ,i l'arm Loan Registrar appointed in each district. V 
Joint-stock Bank cannot issue any bonds until its entire capital 
“ l ,aul "P- Ti "‘ ‘"‘»l of bonds by a bank a, any tinm is 

mntl ‘d to Lines the capital in the ease of Federal Lind Banks 
40,1 to 15 ,in "‘ s iu Lie ease of Joint -st, c k Lan.l Hanks. There 
,U ' e sllll P le P rovisions '"*• increasing the original capital and thus 
providing for the issue of fresh bonds, when the original borrowing 
po\u is ale exhausted. Hotii elasscs of batiks mav receive deposits 
L public money, subject to tue approval of the' Svivtary of the 
reusury. As Government funds may not be invested in farm loan 
*"" ,S or farm mortgages, such deposits do not add to the resources 
* 11 ^ al *k' st" other deposits of current funds payable on ilemaud 
IUay l,e receive I except from a bank's own stock-holders. 

bonds '••ere at first issued bearing interest at 4.1 per cent., 
•M Inter it was found necessary to raise this to 3 per cent. On 
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loans tlie rate of interest must not exceed the rate fixed f<m p ui 
latest issue of bonds bv more than one per cent. Bonds issued |, v 
any of the twelve Federal Banks are secured by the joint liability 
of all twelve. A Joint-stock Land Bank is liable only for its nwn 
bonds. Although the State is intimately concerned with rimtnj 
and supervision, it undertakes no liability. It lias been held by tlm 
Supreme Court, however, that the bonds are ‘ instrumentality* * 
of the Government. It is not clear what general effect this ruling 
has. except that it declares the bonds free of all taxation except 
inheritance taxes. While the constitution of National Farm 
Associations and their relations to the Federal Lund Banks liaw 
some nfiinitv to the ease of primary credit societies and district 
banks in the Indian co-operative system, an important difference 
must be noted. It is expressly provided by the Act that the 
liability of a shareholder in an association for contracts, debts ami 
engagements of that association is limited to the extent ot m>ck 
held bv him at par value in addition to the amount paid in ami 
represented by his share. 

The new system lias been immensely popular. Within t wo or 
three years from the commencement of the Act the Federal Lain! 
Banks had lent more than SlfiO.OOOJKM) while the Joint-stock Lami 
Banks had issued about SAO.ooO.OOO. Public issues, which uvm 
arranged through ordinary financial houses, were taken up almn>t 
immediately. In Russia it was the practice to make over the Imivb 
to the borrower who disposed of them as lie pleased. 

In suggesting the organization of Land Banks in India nganl 
must be had to a number of factors, which differ from those a IL ^t mg 
the problem in other countries. First among these is the <pir>n>’ti 
of the title of the landowner. The needs of the cultivator w 
zemindari provinces or in the rvotwari provinces of western awl 
southern India may be excluded. These can best be supplidl 
present circumstance by co-operative credit societies, or bv tin 1 
Government system of tucpivi. In several provinces moiiuMi 
the cultivator has no saleable interest, and cannot legally encumber 
his holding. Laws of inheritanee, t I k* absence of a <'<*in)>'i!s<»ry 
system of registration of marriages, births, adoptions (except the 
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tahi<j(iars of Oudb) and deaths combine to throw frequent doubts 
on the security of title, while the lack of restraint on champertous 
suits gives opportunities which wealthy blackmailers have readily 
taken. In the United Provinces there are few large estates the title 
to which has not been challenged once at least since the establish- 
ment of British rule. Such difficulties of verification do not exist 
in America. In Russia branches of the Nobles' Bank were frequently 
under the same management as the corresponding branches of the 
Peasants’ Bank, the work being done chiefly by functionaries of 
the latter. It is significant that in England solicitors who are in 
touch with local conditions are the chief agents in collecting aud 
placing money invested iii mortgage*. 

Another salient feature of the position in India is that the 
demand for money secured on land is not chiefly dictated by useful 
aims such as those for which loans are limited under the American 
Act. It is true that money is often borrowed for the purchase of 
fresh land, but far greater debts have accumulated through litiga- 
tion, mismanagement, general extravagance, and misfortunes due 
to bad seasons which had not been provided against or promptly 
repaired. Borrowing for remunerative improvements or for 
increasing stock is still inconsiderable, though Government is already 
willing to lend money for .such purposes at rates which are probably 
as low as a Land Bank could offer. These considerations are so real 
that when a scheme for a Land Mortgage Bank was discussed by 
some astute landowners a few years ago, they contemplated asking 
that the owners of heavily indebted estates should entrust the 
management to their association during the subsistence of a mort- 
gage. Such an arrangement would not suit a solvent landowner 
who wished to borrow for purchase of new land. 

It is obvious that neither tvpe of the American Banks is directly 
suited to Indian conditions.* A bank on the lines of a Federal 
band Bank could not deal -cheaply and efficiently with applications 

small loans for improvement or purchase of stock, such as could 
be obtained from Government under the Land Improvement Act. 

* 1 refer more pnrticuLirlv in the following rem.irks to the United Provinces, with which 

1 am mo3t familiar. 


5 
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An official executive stall’ is already available to make preliminary 
enquiries into title and encumbrances, to inspect the progress of i] u > 
work for which an advance is required, so that instalments <>) t] l( , 
loan are not diverted to other objects, and finally to ensure piim t ual 
repayment. There would be considerable objections to allowing a 
bank to make use of the services of the district executive stall, 
owing to the danger of friction, delay and lack of responsibility as 
Government could not give any guarantees to the bank. l/iiless 
the banks can provide money more cheaply than the money-b*ndi‘i 
and promptly they cannot be a financial suct-ess, and until business 
is developed by the existing Government system the banks wmiM 
not have enough to do. Loans for purchase of new land an- not 
immediately likely to supply the deficit. The science of agronomic 
is still too little known to have stimulated men of the land-own ini: 
class. Purchases arc generally made from hoarded capital, nr by 
the money-lending classes. At the present stage of co-operative 
development little help is likely to be obtained from co-operative 
credit societies. To be of assistance they would need knowledge 
and authority, but both these would be lacking. If loans were 
strictly limited to useful purposes, such as the purchase of land and 
improvements, more assistance could, however, be obtained from the 
landowners associations which are establishing a certain position, 
though their activities have not yet proceeded in this direction. 
The operations of the Agricultural Department, and the diffusion of 
education have had an effect on the land-owning classes, and the 
provision of cheap capital would undoubtedly tend to facilitate the 
transfer of land to more capable hands than those from which it i$ 
slipping. Recent settlement, reports in the United Provinces 
indicate that in spite of many transfers the land-owning caster arc 
maintaining their aggregate holdings. Special enquiries under- 
taken by Government a few years ago showed that mismanagement 
and indebtedness were less serious than had been popularly believed. 

While the establishment of Joint-stock Land Banks, though 
desirable, would be a doubtful experiment at present, there ;ui 
opening for such a bank with a specially limited scope, which would 
test the market for investment and help to familiarize the idea- 
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[ts charter .should bo framed so as to enable it to exfen 1 its o-pra- 
dmi when its success lias justified this. The bank proposed would 
in the first instance, be limited to lending money to the Court of 
Wards in a single province. A bank constituted for a group of 
provinces would have a wider field for the collection or capital 
hut difficulties would arise whim operations are extended and loans 
begin to be made to landowners whose estates are not under tip 
management of the Court of Wauls. 

The powers and functions of the Court of Wards are regulated 
by Acts of the Provincial Legislature and varv from provin-e to 
province. In the United Provinces the administration is \vsf..| 
inflie Court of Wards (which at present is the Board of B venue) 
subject to the general control of (iovernment. If an estate filb 
mto the hands of certain classes of proprietors, management miv bo 
assumed, if there is good reason to believe that nmtgem.mt by the 
proprietor would not be successful. Instates in this category are 
chiefly those belonging to females or minors. A nnjor owner who 
(Marcs himself incompetent to manage his own affairs may applv to 
the Court of Wards to administer his estate. Lastlv. it is open to 
biivernment to direct a formal enquiry into the indebtedness of an 
estate, and if it is found that tin* interest on the debt exceeds a 
eoitain proportion <>f the net income of the estate, to authorize 
management bv the Court of Wards whether the owner desires it 
" r n,,t - In deriding whether an estate should be taken un ter 
management various factors are considered. While the disintegiu- 
tmn of a large estate invariably causes distress to the tenants it is 
not advisable to interfere in every ease. If. is < leirlv right to 
pieserve an ancient name when there is a voting heir who mav 
he trained -to bear it more wisely than his pre.leeess.a-. On the 
oilier hand, it may be found, when application is made, or when 
enquiries are directed, that debts cannot, be paid in full except bv 
tedious liquidation and the sale of almost the whole of a property. 
Urn Court of Wards is naturally reluctant to assume the function 
a liquidator in bankruptcy proceedings. The fact remains 
that a considerable number of the estates mu ngod bv the Court- of 
Wds in the United Provinces are burdened with debt. Darin<* 

C 5 
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the last 15 years the aggregate debt owed by such estates lias 
been less than I| crores and it has approached 2 \ crores. Only a 
comparatively small portion has been incurred for productive 
purposes and the balance has been a dead weight to be slowly 
reduced by careful management. When an estate is taken over it is 
usually found that the rate of interest payable on its debts is higher 
than the rate at which the Court of Wards can borrow on 
behalf of estates under its management. Old debts at high 
interest are therefore paid off by new loans. Before 1913 
ordinary joint-stock banks were glad to invest some of their 
resources in this way. In one particular year when the total debt 
approached two crores the percentage held by different classes uf 


creditors was as follows: — 

(1) Joint-stock banks .. .. ..30 

(2) Government . . . . . . 23 

(3) Solvent estates under management .. 13 

(4) Educational and similar endowments . . 12 

(5) Miscellaneous . . . . . . 22 


Both figures for Government and miscellaneous creditors were 
unusually large. As a rule Government does not lend money to 
clear estates from debt. Several very exceptional loans had been 
made immediately before the year taken as an example. Since 
1913 the proportion lent by joint-stock banks has been considerably 
reduced, and at times the Court of Wards has had difficulty in 
obtaining single large sums. 

It has been suggested above that the business of lending money 
to estates under Court of Wards management is safer than lending 
on mortgage to an ordinary landowner. Joint-stock banks used 
to give to the Court of Wards better terms than they offered 1" the 
public. It is well known that although the Court of Wards gave 
no guarantee, no losses were incurred. Fur the improvement of the 
security there are in fact special reasons. Olnipter IV of the U. B 
Court of Wards Act (IV of 1912) lays down a definite procedure for 
ascertaining the indebtedness of an estate. The date of assumption 
of charge is notified publicly. Claims against the estate which are 
not preferred within six months of that date are extinguished. The 
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claims are enquired into by the district officer before admission 
by the Court of Wards. Thus a bank is saved tedious and expensive 
enquiries into title and encumbrances. After admission of a debt 
the district officer may reduce the amount of interest payable 
on it for a period not exceeding two years, during which the Court 
of Wards lias time to raise a fresh loan at leisure. When the 
preliminary enquiries show that an estate is involved to such an 
extent that little or nothing can be saved, a fresh debt is not incurred 
and the estate is released, so that there is practically no danger 
of a had debt. I here are also certain restrictions on the discretion 
of the Court of Wards which increase the security of the creditor. 
Priority is ensured for the liquidation of debts on the estates over 
all other classes of exjxmditure except charges nccessarv for mainten- 
ance and education, for management and supervision and for 
public demands or sums payable to a superior proprietor. When 
steps have once been taken for the liquidation of debts and liabilities, 
and liquidation is not yet complete, the Court of Wards may not 
relinquish charge without previously obtaining the sanction of 
Government, If a dispute arises about succession, the Court of 
Wards can institute an interpleader suit or arrange for arbitration. 
All these provisions unite to make the safety of a loan secured 
hy mortgage on an estate under Court of Wards management as 
strong as is conceivable without a Government guarantee. 
Difficulties which have arisen in the last S or !) wars are due. not 
to any deterioration in the securitv. but to the realization in India 
of the principle always followed in England and Scotland, that banks 
accepting deposits at call must be charv oi locking up money in 
mortgages. 

I here is every reason to believe that the bonds would have a 
wady market. Indian war loam have proved attractive to a degree 
which had never been anticipated. Provincial loans in Bombay 
mid the United Provinces have also attracted investors. Shares and 
bonds in the proposed bank would have the tangible security of 
mortgages. A joint -stock bank could take up such bonds without 
embarrassment, as they would be readily saleable and divisible, 
limy would be considered attractive by insurance companies. 
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Co-operative credit societies at present place idle money in ii xo j 
deposits in joint-stock banks. If a sudden emergency forces ih em 
to withdraw this money before due time they lose any interest 
which has accrued. Solvent estates under the management- of t] lc 
Court of Wards are hampered by the rigid, but necessary, nstrio 
tions on the maimer in which their surplus funds may be invotwl. 
They cannot deposit money in ordinary banks, and many li aV e 
balances which lie idle until a suitable mortgage can be arran^d 
or a village comes into the market. 

It is therefore suggested that legislation should be undertaken 
to enable banks on a provincial basis to lx* chartered for iinaiM-iiig 
estates under Com t of Wards management. It would be obligami-v 
on the Couit of Wards, in a province for which such a bank was 
constituted, to apply to the bank in the first instance. The grant 
of a loan would of course be at the discretion of the bank. Xu 
restriction would be made as to the purpose of the loan, for it lias 
already been shown that the bulk oi the money would be needed 
for inpayment of debt already incurred. A capital of live laki» 
would suffice at fiist, with provision for issue of bonds, when that 
was all used, up to a maximum of one crore. It should be pn»il>lr 
to increase the c apital when that became necessary. Tin* American 
piovision Kganling fonnation of a reserve in the cast* of hVderal 
Land Banks sliould be followed. Bonds should lx* issued t Ii t ■ uigli 
the Imperial Bank of India and sliould bear interest at a rate mu 1 
per cent, lower titan the rate at which loans arc made. It would 
be unnecessary lor tlic bunk to handle anv cash except for s,i i, n n> 
and expenses of the head office ii Government would make hw 
concessions. Estates under Court of Wards management- at present 
bank with Go\ eminent treasuries, it js a simple extension t<> 
allow treasuries to receive subscriptions for capital or bonds and 
instalments ( i principal icpaid, and to make interest on shares -md 
bonds pa} able at treasuries. The directorate should include < >nc 
Government representative, but otherwise sliould be elected In the 
shareholders. 

ULile it is Miggt st( (I that the bank should at first lend only f» 
Couit oi \\ aids estates, it is desirable to take power to c.vwl 
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its operations, when a suitable reserve has been accumulated, to 
landowners who desire to purchase fresh land or make improvements. 
It would no doubt be preferable to constitute a separate bank 
for this purpose. But, while a small genuine demand has already 
.arisen, it is not sufficiently large to justify the formation of a separate 
institution. On the other hand, if the possibility of an extension 
to include this class of business is contemplated, it should he eleatlv 
before subscribers to the Court of Wards Bank from the outset. 
It lias been explained above that the smaller needs of landowners 
are already provided more cheaply by the Government agency 
for grant of loans than could be done by a private bank, but it is 
peiinissible to look forward to a time when land banks workim* 

• i . . . ® 

perhaps with co-operative district banks will relieve* Government 
ellieials of this business also. 1 expressly refrain from discussion 
lie re of a bank with power to lend monev to indebted proprietors 
win iso estates are not under management to enable, them to tret, free 
from debt. Nidi a scheme would probably include the grant 
of powers to the bank to acquire a usufructuary mortgage oj the 
estate and to arrange for its management. 



THE INHERITANCE OF THE NUMBER OF BOLL LOCULI IN 
COTTON* 
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Introduction. 

The inheritance of characters of division, or moristic c-lia rue- 
ters, such as the number of loculi into which a capsule is divided, 
has so far received little attention from genetic workers, though 
Bateson 1 has called attention to their interest. Such scanty results 
as have been obtained may be briefly alluded to. Hildebrand,* 
working with 3-fold and 4-fold leaflets of Oralis Inti folia, found the 
3-fold character imperfectly dominant, the leaves being 3-fold with 
the exception of an occasional 4-fold leaf which appeared at the 
flowering period. In the tomato, Price and Drinkard 3 found that 
the bilocular condition of the fruit was dominant to the pluriloeulur. 
though no observations on subsequent generations seem to have 
been published. A few data on the inheritance of the number nf 
carpels in flowers of Bnjoma dimca were obtained bv Jones and 
Raynor. 4 who concluded that the proportion of two-on rpellarv t«» 
three-carpellary flowers, as evidenced by the number of stigma 
lobes, and of placenta* in the ovary of the flower, could be interpreted 
by assuming the co-operation of two factors. 

Fhe only case where the inheritance of a nieristic charader 
tseemed to have been clearly demonstrated reduction of the nmnLcr 


* Reprinted from Jour. Ttxi. hid., XJV, \ >. 

1 Bateson. Mnukls Principle n f 1111.3. 

2 Hildebrand, Jena. Zvlwh. 1 .SHI), 23. Ncuc Folge t(i, p. 5t j. 

3 Pnccand Drinkard. Virginia Agric. Exp. ,Sta. Hull. 117, 1 00S 

‘denes and Raynor, J. Omta*, UUu, 5 , 
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of phalanges in the hands of human beings- has been shown not to 
},e a true meristic character. 

In Gossypium, the boll is divided into 2-6 loculi. On a single 
plant there may be a mixture of bolls with different loculi number, 
or all the bolls may be of one number. The following combinations 
have been seen : (a) 2 and 3 ; (b) 3 and 4; (c) 3, 4 and 5, and doubt- 
less other combinations are possible. 

In a pure line, the proportion of bolls of different numbers 
is constant from year to year. Poor environmental conditions tend 
to depress the mean loculus number ; thus a strain which produces 
normally 00 per cent, of 4- locked bolls and 40 per cent, of 3-loeked 
jmlls will have the percentage of 4\s reduced very considerably 
under any conditions which tend to dwarf the plant, such as poor 
soil or lack of water. 'Hie large number of different types of distri- 
bution of loculus number in cotton make this plant a very suitable 
subject for experiment. 

Previous work on the inheritance of loculus 
NUMBER IN COTTON. 

The only accurate observations on this subject are those of 
Balls, 1 who studied the mode of inheritance of this character in 
hybrids between Egyptian and American cottons, and also in crosses 
between different- strains of Egyptian. He states ; - 

“ A cross between an Upland with its mean at 4 3 and an 
Egyptian with a mean at 3*0 produced an intermediate Fj with 
the formula 4*1. In F* this family gave a range of 3 0 to 4 7 
with modes at 3*2. 3 0. 4‘1, 4*4. and possibly elsewhere. In Fj 

a 4*8 bred true to 4 8 and a 3 1 bred true to 3 2 

On the other hand. 3*3 broke up into a scatter lmm 31 to 3 w as 
did also a 3(>. A 3 9 plant appealed to breed true round a mean 
of 41, while a 3*8 scattered from 3*9 to 3 3. Similarly a 40 scattered 
from 3 9 to 3*2 and so on. On the data available, it seemed dear 
that parental forms could be extracted and bred true, while the 


1 leak O*' >»? n,vit in K-ivi-t. L-n.kn. 
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intermediate forms represented new gametic combinations w]^ 
broke up in new ways giving new forms.” 

The inter-Egyptian crosses, made by Balls, which were exports] 
to give simpler results, proved to be equally difficult to an; i lyse. 
Sultani (3*2) crossed with Afifi (2*8) gave an Fj at 3*0. Th* \\ 
broke up with great symmetry over the parental extremes, with n 
single mode at the F 1 value. The spread of this curve was too 
narrow to be considered as the expression of a 1 : 2 : 1 ratio. 

The experimental results. 

The cottons used in the present experiments comprised tlun* 
types of Sea Island, which were considered to be homozygous for all 
visible characters, having been self -fertilized for five generations, 
and three types of West Indian perennial, native to St. Croix and 
St. Vincent and Jamaica, respectively. These had been observed tn 
breed true from the time of their introduction into pedigree cnliuiv. 
A pure type of Upland was also used. Data showing the number 
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1. The Inter Sea Island Cross, All (:n>) bi t III) (:{ (>) ami 
IlF (3-5). 

This cross was made romp rurally, and the frequency distribu- 
tions of mean boll loculi j.or the parents, E t , F 2 , and F 3 fan > ilies 
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a re shown in Table I } together with the usual biometric data. The 
conclusions to be drawn from this table may be set out as 
follows : — 

(i) The means of the Fj families are practically the same 
(3*2) and, although intermediate, lie closer to the 
mean of the lower parent. 

(//) The variability of the F, families, as shown by the values 
for standard deviation and coefficient of variabilitv, is 
less than that of the more variable parent. 

(m) The means of the F 2 families are close to those of t\. 
while the standard deviations show tliat the F 2 
varies considerably more than either of the two 
parents or the Fj. The range ol F, is from 3*0 to 
3’8, thus embracing tlie complete range of both 
parents. 

(iv) Only 13 F :; families were grown, but the results of these 
throw some light on the mode of inheritance of loculus 
number. 

The behaviour of the F- families may be summarized thus: — 

(■'„ "i h\, family. 

IJn Thirv faimlm.s hr**»I tun*. 

.11 Two f nniiic.s lijvil true. ' 

aj Urn It. i lily lK-!f|u/y^<HI> L‘*il ill t>), -*I|U JlO'ijp.mi j ■ i . 

Kvitlrm-t* rxiMs » »f .» li'iiim/VL'HU*. furm -it n'M. 

I ll Of tMo f.umlir<, ..in- 0 ■.* |»|» * i ftii 1\ lit ■(« nizyi/iiU' t»ni. i .rt.- :* l ?-.» ‘> ii m I th- 
• ttlu-i i> Iriu’ t<i .’H, 

" 1 One family, sjiiv.ul from .‘M t<* 10 th a muiir* .it 

One family, fr*»iri a - to ;» 5 with :\ «: 

■i‘7 One family Whuvcti j;kr tin* F, an.J sjirtvul from .’» e i » -I s uith i intuit' at ■!'J. 

Tlie small number of F 3 families does not enable any hypothesis 
to he put forward as to the inheritance of boll loculi in the Inter-Sea 
Island crosses just described, though it is clear that there would 
he no insuperable difficulties in the way o! a factorial interpretation 
°l tlie results, provided that the crosses were analysed tor a sufficient 
number of generations. 



Table 1. 

T1>c Ir,tfr -S ,a Islav£ Crosses Ali ( 3 ~ 0 ) x BD ( 3 ~ 6 ) and Reciprocal; AR ( 30 ) x BF ( 35 ) and Reciprocal. 




C A T. 'O 'ff) jniDfclf] x j or.io.tr) W 7>>t?s (-\t * i • imiruf 
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of K, | >ii ivntvi not known. 
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2. The Cross, St. Vincent Native (3*0) by Upland (12). 

The results of this cross (Table II) show similar features to 
those of the Soa- Island crosses just discussed. The: iy is inter- 
mediate, and exactly at the arithmetic mean of the parents. The 
j limbos from 3*2 to 5*0, tlius showing the phenomenon of tnin.s- 
aressive inheritance, with modes at 3’0 (lower fpa rent ). t o (F ) and 
t o. The mean of the h\» is TO. near to t\. 

3. The Cross. St. Croce A after (3*S) by l 'phi ml (1*2). 

Die results an* ]>resented in Table III and are comparable with 
lliose of the St. Vincent ('mss just dismissed. The P, is again 
al the arithmetic mean of the parents, and the mean of the ly, is 
niar that of \\. The plienomenon of transgressive 1 inheritance is 
again shown though not so clearly as in the last cross. 

4. The Cross. Citato (3*0) by Upland (4’2). 

The cross is interesting since it is between the two extreme 
limits of mean loculus number. The Pj is intermediate, though 
this lime the mean is nearer to that of the higher parent (Table fll). 
The P 2 shows a wide scatter, and exceeds the upper limit of the 
Upland parent in six plants. 

0 EXE2U L ( OX( I.rsiONS. 

From the standpoint of pure genetics the series of results 
presented in this paper are disappointing, though they are. perhaps, 
the most complete of any which deal with the inheritance of a 
meristie character. Exact knowledge of the mode of inheritance 
of boll loculi is carried scarcely any further than the point at which 
it was abandoned by Balls 1 , but a survey of his results and those 
presented above will show dearly that: - 

(?) Meristie characters are inherited, and there is strong 
evidence that tin* results are capable of being inter- 
preted on a factorial basis. 


1 BulK Cotton Plant in Egypt. L 'lulm, UUiL 
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(ii) New forms can be synthesised out (intermediate values) 
or analysed out (higher or lower values). 


Summary. 

The results of crosses involving various types of loculus numljo,' 
in cotton are described, and it is concluded that muriatic character* 
are inherited. 



THE IRRIGATION OF SUGARCANE IN HAWAII * 
(Concluded prom Vol. XIX, Pt. 2, p. 195.) 

Conservation of uxtler (prevention of hsses from source to furrow) 
and soil moisture studies. It soon became obvious that to prevent 
serious loss in transport considerable attention would have to be 
paid to the water channels. Losses may occur in surface run-off, 
water and soil evaporation, leakage, seepage and deep percolation 
beyond the range of roots at different stages of growth. Such 
losses may occur in reservoirs or in transporting or delivering 
channels, and as far as these are permanent may be prevented or 
largely reduced. Owing to the large volumes of water dealt with 
and the great distances over which they have to travel, together 
with the porous nature of much of the Hawaiian soil, it became 
evident that some form of waterproofing of the channels was 
necessary f and that the channels should be kept in constant repair. 
A great deal of attention has been devoted in Hawaii to this vital 
matter in irrigation. The following appear to be the chief lining 
materials which have found favour from time to time, smoothness 
of lining surface being essential to pass the current quickly and 
thus to speed up the work and prevent imdue evaporation. 
Flumes with wooden sides are specially liable to get out of order 
because of the material used, and a case is given where mere over- 
hauling of the transporting flume resulted in increasing the water 
delivered by 1855 per cent. The other lining materials mentioned 
by the autiior are cement or concrete reinforced by chicken wire 
(wire netting), concrete, precast concrete slabs, and rock or stone 
blocks. A number of details are given regarding the behaviour 
of all of these, and the matured opinions of a number of leading 


* Reprinted from Thr Inf. Sugar Jour.. XXV, p. 4&». 

t The writer of this review has met with .1 rase where it wns attempted to irrigate caoe 
tehU by an anlmed channel some twelve miles Jong from a large reservoir. The loss of water 
evaporation and seepage was found to lie 9a j»er cent, before it reached the fields. 
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planters are freely quoted. The Pioneer Mill Company r< poi^ 
that its main transporting ditch, “ which passes through the 
Honokahau tunnel seven miles long, was constructed in 1 02 1 and 
has been in continual operation ever since. The walls are lined 
with plaster, reinforced with chicken wire, the whole being attached 
by heavy wire staples driven into the sides ; the floors are cemented, 
The walls have proved very unsatisfactory. It is necessary to shut 
down the ditch for three days in each year and employ a large 
force of labour in plastering over hundreds of small holes and orach. 
In some instances whole sections of the lining are torn off bodily, 
The seepage loss in dry weather flow amounts to 25 per emit;' 
Tins is thoroughly typical of the general opinion regarding this 
material, which, however, can be used for short distances with 
advantage whore the channel is only used intermittently (Fig. 4). 



Fig. 4. Chicken wire anil concrete planter lining «lamage<l i»v epvioii tn-i 
temperature crack*. 


Concrete lining, on the other hand, is found to bo very ellimcnt 
but, to prevent cracking owing to changes in temperature, expan- 
sion joints have to be inserted at intervals. These were put nt hy 
one plantation at every 15 ft., while another lias used 40 ft. but 
considers that shorter sections would be advisable. In gritty water 
the concrete lining has been found in time to be badly cut, and 
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ex p t nsive settling tanks have had to be inserted at intervals on one 
plantation. Pie-east eonerete slabs installed by Penhallow have 
met with approval on all hands (Figs. 5 and 0). These were des- 
cribe! in our former article, 1 and although somewhat costly in the 
first instance are generally considered to have solved the problem 
of ditch lining. Cut stone or rook set in mortar is only used for 
excessively steep gradients, so as to withstand the great wear and 
tear. 1 bis material lias proved satisfactory in such places, but it 
is found difficult to construct the channel so that the lining is 
perfectly impervious. 

The level ditches cannot he lined, and the average loss by 
seepage lias been estimated by Baldwin at the Maui Agricultural 
Company’s Plantation at 22*0 per cent. The remedv suggested 
isto avoid all small irrigations, o.g.. 1-2 men's irrigation on successive 
days should he replaced bv 4-0 men’s in one dav onlv, thus lessening 
seepage and evaporation. A case is given when, because of water 
shortage, a large gang replaced 4 -o smaller ones for a time; the 
irrigation was completed in 22 instead of the usual 30 da vs, and 
at the end there was found to he 10 ‘‘men’s water” left over. 
As to watercourses it is a moot point how much of the seepage water 



Flo. 6. Staling concrete slata in place in flowing ditch. 


Ini. Sugar Jour., XXV,v»p* 1S1. 
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finds its way ultimately to cane roots. Baldwin attempted to 
settle this question by soil moisture tests. The water was run in 
for hours, and two days later the increase in moisture 1 ft. 0 (j 
was found to be 3*85 per cent., at 2 ft. 312 per cent., and at .‘i ft. 
i*04. He therefore concluded that lateral percolation was slight 
Allen holds that the loss from watercourses is not serious, and that 
the water finds its way somehow hack to the cane roots. 

The water in the furrow is disposed of, according to the author, 
in four ways: (1) surface run-off, due to leaking gates, carelessness 
and poor methods of irrigation ; (2) soil evaporation, but this 

PV/7/i t'xu Si/GflA Cowmvy 
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becomes regulated as soon as the leaves dose over the ground and 
through the natural mulch of self-stripping canes while the humidity 
of the Hawaiian climate acts as an additional check ; (3) transpira- 
tion, but this serves a useful purpose, though weeds also transpire 
iUi d clean weeding is therefore desirable (the author does not 
mention the quantity also taken up bv the crop itself) ; (4) deep 
percolation, which is of most importance, that is the passage of the 
water below the root zone. He points out that the amount of water 
which the soil can hold varies with the texture, and gives the 
figures for the surface of the united particles of the three main 
types; the particle surface in an acre-foot of clay soil being 10,000 
acres, in loam 10.500 and in sandy soil 3,250. Cane roots seldom 
reach below 4-5 ft., therefore all the water supplied should remain 
at that depth. 

At Waipio sub-station (ordinary loam) the water movements 
were traced to 6 ft. from the surface, under 2 in., (j in. and 9 in. 
irrigations. With the first it was found that 3 per cent, passed 
the 6 It, line, with 0 in. the figure was 47 per cent., and with 9 in. 
65 per cent. Under Waipio conditions it was determined that the 
upper 0 ft. of the soil could not retain more than 4.1 in., and it was 
therefore concluded that if more than this amount of water is 
applied the excess passes a wav and is hist. The soil moisture 
studies by the author agree with these figures. These studies were 
carried out between August 1921 and April 1922 on three areas 
an bwa plantation differing in soil and slope of land ; each soil 
moisture determination used was the result of three separate read- 
ings The results are summarized on three charts with graphs 
representing the percentage of soil moisture each week at a series of 
ditto rent depths down to 5 or 0 It. He found that the soils on the 
estate were saturated with a moisture content of 30 percent., and 
any irrigation beyond this point was therefore wasted. Wilting 
(indicated by a slight curling of the leaf) occurred in warm weather 
when the soil moisture fell to 21 per cent, and slightly lower in 
the winter, and he therefore arbitrarily lixed on 25-28 per cent. 
as the point when irrigation is needed ; soils with this amount of 
Moisture still retain the “ good feel " well known to experienced 
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irrigators. His data showed practically no upward capillary 
movement, drying out always proceeding downwards. 
cold weather when growth and evaporation are at a minimum, 
sufficient soil moisture is retained for as long as three months at a 
time with comparatively slight rainfall, and irrigation is not needed 
if indeed it is not harmful ; but on the advent of warm weather 
the soil commences to dry very rapidly. Thus the soil moisture 
conditions vary with the season. Provided that drainage is 
adequate, it is probable that one year old cane can do with a far 
greater amount of water during the warm weather than is usually 
given. He concludes that it is not practicable to regulate irrigation 
practice by soil moisture measurements. For this to be o fleeted 
on a large field, with its soil variations, composite samples are of 
little value, and the multiplicity of measurements which would be 
needed would be extremely cumbersome. Besides this there 
another practical difficulty in a large field. Supposing that irriga- 
tion is commenced when the soil moisture is found to be 24 percent., 
the irrigation work is too slow a process to prevent some parts 
of the field from suffering severely from lack of water. One cannot 
irrigate a 100-acre field in a day. The use then of soil moisture 
determinations is confined to check proper distribution and for 
purely research work. In actual practice, the amumi luted 
experience of years of irrigating gives the overseer a kind of intuition 
as to when irrigation is needed ; true, he probably errs on the 
side of over-irrigating, but he does not allow the leaves to show 
any signs of wilting and can afford a certain margin in keeping the 
plants fully employed in healthy growth, and lie may be Uu>ted 
not to waste any material amount of water. 

In the remaining sections the author is much more rone he. 
and it is chiefly in these that a more generous treatment would have 
been welcomed by outside readers, iuasmueh as they are pnha|>< 
of more general interest to sugar planters. Considerations o! the 
length of the thesis have doubtless hud their influence in this 
curtailment. 

Naturally, the time element in irrigation is of great importance 
\vhere the labour shortage is so severely felt as it is in Hawaii. 
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The points considered in this section are whether irrigation of the 
furrows should commence at the upper or lower end of the water- 
course, the volume of water used per man, the effect of stripping 
and of weeding and the age of the cane, and, lastly, the personal 
element in the labour, whether depending on nationality or the 
previous training of the irrigator. Notes are recorded of results 
obtained in the year preceding the publication of the thesis, the 
two-way Kwa standard system being employed throughout. 

(1) As regards the direction upwards or downwards along 
the watercourse, a main point to be considered is the consolidation 
of the soil along the watercourse as irrigation proceeds, with a 
correlated increasing rapidity of flow and reduction of seepage. 
The conclusion arrived at appears to be that an alternate irrigation 
upwards and downwards gives satisfactory results. 

(2) The volume of water used per man depends on the perme- 
ability of the soil, the character of the cane, and the care taken in 
previous irrigations of preserving the contours of the channel. 
Taking a considerable slope and perfectly level land as extremes, 
flows between 0*3 second-feet and 0*75 are considered most useful; 
and if anything like the latter quantity is used for land sloping 
much, the watercourses are ruined and all economical irrigation 
conies to an end. With soft ridges between the furrows, however, 
a 50 per cent, reduction would be imjauative for at least the first 
six months. In young canes the channels will be comparatively 
unobstructed and 0*5 second -feet should not be exceeded, but when 
the weight of cane approaches 75 tons to the acre this might be 
increased to 1*0 second-feet, and when there is more cane on the 
land than this to 1*5, 

(3) Proper stripping of the cane is the mark of a good irrigator, 
who will arrange the dead leaves in small bundles on the side for use 
as panis or temporary dams to regulate the How when needed. 
There is, however, a tendency to neglect the stream while engaged 
in stripping, and to pull off the leaves before they are ready for 
detachment from the plant. It is found that there is usually time 
for the treatment of one side of the watercourse during each irriga- 
tion, the opposite side being left to the next watering some three 



312 agricultural JOURNAL OP INDIA [XtX, nL 

weeks later. In case this is not attended to and the stripping fulls 
a couple of months in arrear, a separate operation will become 
necessary. 

(4) Weeding must never be allowed to cause neglect of the 
irrigating stream. Slowing the current behind the weeder, which is 
sometimes done, has its disadvantages ; waste of water will occur 
through seepage and evaporation, and there is danger that the weeds 
when pulled out may be covered with earth and then wetted, when 
they will soon sprout again. It is better to allow them to wilt 
thoroughly before irrigation succeeds weeding. 

(o) The age of the cane is, of course, of very obvious influe rue. 
At four months an irrigator may cover 1*5 acres in a day, while 
at 12 months the same man will only be able to deal with 10 acre, 
and at 18 months 07. 

(6) The class of labour is a vital matter, as it is impossible 
to supervise, especially in old cane, on a large scale. It is important 
to interest the irrigator in his work, for instance, by paying a bonus 
on yield at harvest. But here nationality comes in ; such an 
arrangement will cause a Japanese to put in the best possible work, 
but the Filipino is not gifted with a two-year vision, and the 
results, will not be known for something like that period of time. 
Bad habits once indulged in are very difficult to eradicate, so that 
it is all-important to thoroughly train the irrigator at the start 
when he can be kept under observation. It is the custom to keep 
the same man at one watercourse, and with a little intelligence 
he will soon gauge its peculiarities and know the wet and dry places 
in its length, and be able to treat them accordingly. 

The water pumped up from artesian sources in Hawaii is often 
more or less brackish, and sometimes markedly so ; and the 
effect of saline irrigation of the sugarcane has from the first naturally 
attracted much attention. As is well known, the first effect- of 
such irrigation is a paling of the leaves of the cane ; with increasing 
quantities of salt, the leaves become yellow and growth is stunted, 
and ultimately the leaves become chlorotic and the plant dies 
outright. Paradoxical as it may seem at first sight, the main 
remedy is to increase the volume of water given, so as to prevent 



tHE Irrigation op sugarcane 


313 


IN HAWAII 

an y accumulation of the salt in the soil through absorption which 
is especially likely when there is the chance of rapid evaporation 
The plant appears to be able to take up the salt from the irrigation 
water with comparative ease, and within limits this is attended with 
no harmful effects, but when these limits are passed the results are 
disastrous, both as regards growth and the character of the juice 
Various more or less detached observations and experiments 
are detailed by the author, those by Maxwell and Eckart bein* the 
most fully dealt with. These can only be lightly referred to here. 
According to Maxwell’s observations the danger limit may be 
considered to be reached when the water contains O H per cent, 
of .salt in solution or 100 grains to the gallon. Eckart observed that 
saline water renders available from the soil large quantities of lime, 
magnesia and potash, and points out that, in consequence of this, 
with the excessive irrigation required when the water is brackish, 
there is likely to be enormous leaching out and loss of these valuable 
constituents. For such excessive irrigation to be of use in prevent- 
ing the accumulation of salt in the upper layers of soil through 
evaporation, it is necessary for the soil to be porous and drainage 
to be easy and good. A case is given of an estate with good drainage, 
which has been watered by salt water for the past 25 vears without 
any ill effects on the cane or increase in the saline constituents 
of the sod. But when drainage is at all difficult, it soon becomes 
impossible to use brackish water. Then only temporary relief can 
be obtained. A mulch of trash, paper, soil, or sand may be added 
to reduce evaporation to its lowest limit, or the uppermost £-f 
inches of soil may be bodily removed ; such treatment as the 
latter will, it is claimed, often remove 25-40 per cent, of the total 
injurious salts in one operation. But these methods do not in anv 
a\ remove the evil and a thorough washing lias sooner or later to 
be resorted to ; and this can only be obtained bv washing out the 
soil at intervals by three or four heavy irrigations with fresh water, 
"bich should suffice, and a new start he made. This important 
subject is, however, very sketchily treated in the thesis, which is 
mainly concerned with briefly summarizing the results of the more 
important papers. 
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The conservation of soil moisture is still more shortly dealt 
with, less than a page being devoted to it. Three practical met hods 
are referred to : namely, the incorporation of organic matter with 
the soil to increase its absorptive power, covering the soil with 
various mulches to reduce evaporation, and the introduction of 
agricultural practices to prevent the soil drying out. The incorpora- 
tion of trash is universally condemned in Hawaii and in this matter 
the experience appears to differ from that in many other sugar- 
growing countries, and we cannot avoid the suspicion that this 
view may be partly influenced by the results obtained in the United 
States, where of course the high temperatures of the tropics are 
absent and the consequent rapid disintegration of this valuable 
substance is retarded. A more detailed treatment of this subject 
would therefore have been welcomed. It is, for instance, mentioned 
that undecomposed vegetable matter in the soil is not only useless 
but positively deleterious and Kothamstcd results are given in 
support of this contention. The use of trash as a mulch under 
irrigation is not extensively practised in Hawaii, the disadvantage.' 
being that it covers the young cane and prevents the rapid How 
in the water channels ; heavy cane, it is noted, provides its own 
mulch in six months when it covers the ground. The only agricul- 
tural practice mentioned is that of planting the cane immediately 
after making the furrows, the suil not having time to drv nut if 
irrigation does not soon follow. 

The application of nitrate of soda and ammonium sulphate 
in the irrigation water is now a general agricultural practice in the 
islands, and the method adopted is shown in a figure, hur the 
purpose four barrels are used. Of these one is placed somewhere 
near the channel and is used thoroughly to dissolve the materials, 
say 100 lb. to the barrel ; two arc placed on a staging, one at each 
side of the channel so that they may be alternately used to keep 
the actual supplying barrel with liquid of a fixed concentration. 
This last barrel is immediately over the water channel and is only of 
half the height of the others (i.e., a half barrel), and the main object 
of this simple apparatus is that the filling of this fourth barrel is so 
arranged that the level of the liquid in it is always kept constant, 
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6 o that the flow from it to the irrigating stream is unvarying in the 
amount of fertilizer added per unit of time. The side barrels 
can be filled alternately from the mixing barrel without difficulty, 
on'' being filled while the other is emptying itself. A series of results 
obtained by observations and experiments are summarized, as in the 
foregoing sections, on the two pages devoted to the subject, from 
which it appears that the leaching out of nitrate of soda, which 
is not retained by the soil, does not appear to be as great in Hawaii 
as was at one time supposed. 

The paper concludes with a series of Tables in which detailed 
results are recorded where such are available from the papers and 
experiments referred to. 

G. A. B. 



REPORT OF THE FOURTH ALL-INDIA EGG-LAYING TEST. 

The fourth of these competitions took place in the Lucknow 
Model Poultry Farm under the auspices of the United Provinces 
Poultry Association. 

A re&ord number of entries were received from overseas, 2.1 
from prominent Australian breeders and an equal number fmm 
Great Britain’s leading utility men. 

Unfortunately the Australian birds failed to catch a suitable 
steamer and their entries have been held over for next cold season 
when we hope to welcome them here. Altogether 02 birds competed, 
and we had a clean bill of health throughout the test which reflects 
great credit on the officers who wen? responsible at the farm itself. 

The birds were fed this year on a slightly different ration t" 
previous yearn’ as we were able to procure fishmeal from the Govern- 
ment fisheries, Madras, and due partly to this fact and doubtless 
due also to the increasing high producing qualities of birds sent to the 
test, a very high average of large eggs was gathered, i.e.. 3,830 fmni 
62 birds as against 3,592 from 72 birds last year. 

The test as far as the Governor’s Cup goes, which is given 
for the highest total of eggs irrespective of weight, was won by 
Mr. F. R. Welch, Dowlca Poultry Farm, Bcwdley, England, by bi> 
pullet Xo. 41 laying the extraordinary total of 84 eggs in 92 day.'. 
We believe this to be a world record for winter laying, and if >"• 
this will be a sensational achievement. The eggs were, alas, just 
under standard weight, i.e.. 1 J oz., but the pullet was a nicely grown 
bird and we tried our best to get the larger egg out of her. 

The next and in fact the finest record of the test was Mr. Lola* 
Williams’ White Wyandotte pullet Xo. 45 laying 69*8 eggs. She 
was a little gem, and many is the demonstration lecture we have 
given our students at the farm on this hen. We score -carded her 
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with many others on Powell Owen’s card before the test and she 
score-carded very high, getting 176 out of a possible 200. She also 
js a typical Wyandotte and lays 2|~2j- ox. egg every time. Mrs. 
Seed Wyandottes also were of first class quality. Mrs. Grain’s 
\ustraIorps are a nice team and won well. Twentv-one Australorps 
competed, but Mrs. Grain’s ran away from them all and, with the 
exception of one, all laid good standard eggs. Owing to this hen 
Mrs. Grain lost the Dewar Team Cup which went to Mr. Bradbury, 
England. 

Very few Rhode Island Reds competed and this is a pity 
as the breed is equal to any other for winter laying. The U. P. 
Poultry Association pullet No. 76 bred on the farm and owned by 
Capt. Ansell, who has gone to Burma, put up a record of Go eggs, 
laving only one second grade egg during the test. 

The following is a full detailed list of the record of each hen : - - 


i Jwner 


.Wtr.Llurpi Farm, 

Ltd., England 


Stanley Street 
Porter, England 


Mistses* Hansford, 
England 


Major Dugdnle, 
Ei u: I and 


F. R. Welch, 
England 


Uslie Williams, 
England 


Remarks 


Breed 

Pen 

No. 

Cross : 

tot d : 

laid 

Total 

to 

score 

The aw.tpU were based on the 
number of lirst and second 
a mde eitgs and 20 jx-r vent, 
of xroiid grade ueie rtjl 
tinin the score. 

Austral Oqiinirtnii 

25 

21 

21 ii 

j Thvxo birds laid large eggf 


20 

44 

41 S 

i but t»«>k a long time to lay, 


'll 

41 

4lU 

! L’ing in too fat a (ondit'oil 

.. 

2s 

11 

4« 1*2 

| on arrival. 

White Leghorn 

29 

44 

4<l2 

LI id a partial moult. 

3o 

22 

104 

.. Wyandot to 

31 

(»3 

30 2 



3 2 

til 


. The* 1 two were .» little im- 

White lyuhorn 

33 

34 

; 

012 

J mature or would have done 


• tU ! 


| Mter. 

White Leghorn 

r> 

2.’i ! 

24 4 



30 

4<i 

452 


Light Kusnex 

37 

i 

! .VI 1 

*,2' S 


Light Sussex 

■ .■!) 

\ 40 

! 41 : 

34 2 
44 2 

i Uovemor's Cup and Best 
O »t! wut ive Layer. 

.. 

41 

s4 

(»7’2 

.. 

i 42 

| 37 | 

j 3t>'S 


While Wyandotte 

' 43 

i 

i at 1 

1 38-6 

j HpxkIv. 

„ ,, 

44 

j 70 1 

220 

| Overseas Cup and Best Heavy 

" 

; *•» 

U9S 

1 Breed L»mi 
| Moulted. ' 

i __ 

“ 

f 40 

i it 

i 

11*2 
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Remarks 

Owner 

Breed 

IVn 

,,'Tl 1 Tidal 1 The T"'X"r the 

,,,Ul t„ i of first acl^J 


No. 

«‘gg>* 

laid 

| son rt 

' g r:l, »‘ eggs and 2U |.i-r <^ llt 
; «»f second grade w ,- h . ‘ 





i 

| from the score. 

} 

Capt. Greenway. | 
England i 

B. I. Red 

47 

17 

17* 

! Arrived sick. 

i 


White Leghorn 

40 

42 

; 4o*o 

I. 

: 1 

VV. B r a il b u r y. j 

.. 

5u 

1 02 

! til'd 

{ 1 Best Team of Minis. V, 

England ] 

Light Sussex 

51 

03 

ti.3'0 

j Best Light Breed L-vrr. 


»* 


1 •** 

i 50 1) 

1 

Austral Orpington 

53 

1 07 

ddd 

! Beat Liver fmin fndia. ht-.t 

Mrs. Cniin, Rani* | 


.‘4 

| tit) 

790 

; Austral., rp Breed L.i-tr 

khet i 

„ 

“» 

47 

1.74 

Old Best poultry club 

1 

M 

.if i 

tin 

48-2 

Laver. 


White leghorn 

.77 

3.7 

29d 


Capt. M a v n, \ 


*>s 

31 

29 2 

1 

Nahan , 

„ 

59 

•>* 

54 S 


1 


tin 

.77 

53-2 

i 


Austral t Irpingtoii 

til 

211 

28-2 

These birds were nver Lt 

Mrs. Richardson. 1 


62 

is 

I4'4 

Kalian j 


(id 


40 

j- and had hern fur.etli.fi too 

' 

.. 

1*4 

19 

15*2 

| m iii-li hcfoivliam (. 

, i 

Austral Orpington 

(o 

3d 

480 

i 

English Poultry J 

„ 

(»t> 

27 


i 

Farm, Karachi 1 ! 


r*7 

4t; 

370 


1 


68 

42 

i 35*4 


K. C a s t n n , } 

Cora kh pore 

Austral Orpington 

dll 

tin 

! 510 


A. C. Bull more 1 

Austral Orpington 

7n 

.Vi 

1 


71 

30 

: :t.vu 


Madras j 

White foghorn 

72 

49 

i 48-ti 




73 

■ a 

• 5| S 


K a 1 a w Poultry ( 

R. 1 Red 

74 

415 

l 41 2 ! 


Farm, Burma i 


7d 

d7 

i 64 N 

U. P. Poultry Association 
stock sjiecul. 

Mrs. Cardew, f 

White Orpington 

7,s 

tit 

1 58*4 


Bareilly 


7!* 

42 

414 


Mr. B u r n a i d e, \ 

Cross- hree< 1 

80 

44 

! 35*2 


Ghazipore t 

” 

81 

45 

36 -6 


" ** 

82 

49 i 

| 44-2 


lUja of Mursnn, 1 

Light Sussex 

S3 

84 

51 

58 

50 

492 
44 -S 

Best Indian Owned. 

U. P. ) 

Rose Combed Bl. 

ST, 

44-8 



Minorca 




Mrs. Seed, | 

White Wyandotte 

91 

68 

65*0 


England i 

o »* 

92 

72 

: 63-2 



All birds laying over 30 first grade eggs have been awarded a special certificate 
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List of Special Prize Winners. 

1. The Governor's Cup presented by His Excellency the 
Governor, U. I\, won by a Light Sussex pullet with a score 0 f 84 
eggs in 92 days, owned by Mr. F. R. Welch, England. 

2. Best layer from overseas, Cup presented by the Stewards of 
Lucknow Races, won by a White Wyandotte pullet with a score of 
69 4/5 eggs, all over standard weight, owned bv Mr. Leslie Williams. 
England. 

3. Best layer from India, presented by the Stewaids of 
Lucknow Races, won by a Black Australorp pullet with 66 3/5 eggs, 
all standard weight, belonging to Mrs. Groin. Ranikhef. 

4. Best team of birds, Cup presented by the Right llon'ble 
Lord Dewar, won by four pullets owned by Mr. Bradbury, with 
2*20*0 eggs. 

5. Cup for the best layer lin'd or purchased front the U. P. 
Poultry Association farm. Cup presented bv the U. P. Poultrv 
Association, won by a Rhode Island Red pullet, with 64 4/5 standard 
weight eggs, owned bv Capt. Ansell. Kalaw Poultry Farm. Kaiaw, 
Burma. 

0. Cup for the best layer heavy breed, presented by the 
Kaja of Mursan, won by the same as Xo. 2. 

7. Cup for the best layer light breed, presented bv Messrs. 
Pon\ & Co,, Lucknow, won by Mr. Bradburv s White Leghorn pullet. 

8. Best layer owned by an Indian resident of the United 
1 1 evinces, won by Raja of Mursan' s Light Sussex pullet. 

9. Best consecutive layer, presented by the U. P. Poultry 
Association, won by the same as Xo. I laving 2(> eggs consecutively. 

10. Best layer belonging to a member of the Indian Poultry 
Club, presented by the Indian Poultrv Club, won by Mrs. Grain’s 
Australorp pullet, 

11. Best layer Australorp breed, presented by the Austral 
Orpington Club, England, owned by a Club member, won by 
Mrs. Grain, Ranikhef. [Mrs. A. K. Fawkes.] 
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A FREAK BULLOCK. 

A bullock of the Malvi breed belonging to the Bombay Mimic}, 
pality was brought to the hospital of the Bombay Veterinary College 
for clinical demonstration in December 1923. The case was a 
very interesting one bv reason of the animal having, besides the 
male genital organs, a well developed udder with four rudimentary 
teats. 

The bullock yields milk throughout the year from all the 
four teats to the extent of two to four ounces daily. It will be seen 
from the accompanying photographs that the animal has been 
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mulled * and tho sheath is quite prominent, while the udder is as 
well developed as in many milrh cows, the teats also being fairly 
large. Female genital organs are entirely absent. [II. A. Idxani.] 

* 

* * 

research facilities for students at rothamsted. 

We. have received the following from the Director of the 
Rothamsted Experimental Station : — 

1 wish to bring to your notice the facilities offered bv the 
Rothamsted Experimental Station in respect of the research degrees 
of ('ambridge and London Universities, and 1 would be much 
obliged if. in future, post-graduate workers, scholarship holders, 
etc., could have these facilities brought to their notice. We would 
like to reach not only those who have attended agricultural colleges, 
but also workers in pure science, as many investigations not directly 
connected witli agriculture can be profitably pursued in an agricul- 
tural environment. 

Hie Station comprises laboratories in which research work 
in the following subjects may be done : •• Physics with physical- 
chemistry. chemistry, insecticides and fungicides, fermentation. 
Wany, bacteriology, protozoology, mycology, algology, entomo- 
logy. statistics, technique of lield experiments. 

The Station does not investigate problems outside the study of 
soil and the growing plant in health and disease ; i.e.. no work is 
dene on plant breeding, animal nutrition, agricultural economics, 
etc. The laboratories have been completely rebuilt within t lie 
past iO yea is. and the library containing books on agriculture and 
agricultural science is acknowledged to be one of the most complete 
in the world. The permanent scientific staff numbers about 40. 
and at the moment there arc 7 post-graduate workers, scholarship 
holders, etc., conducting research work for the higher degrees 
mentioned in the enclosed circular. 

No personal fees or charges are made to voluntary workers m 
Aspect of the use of facilities and the supervision of their work 


* Mulling is a mpthod of munition by Waling Mweon 1 he b»virU>. practise! In umpi.ili- 
tad Indian castrator*. 
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by the head of the department. Owing, however, to the high rost 
of apparatus and chemicals, the Station may ask in the ca^ <>f 
workers sent here by Colonial Governments, Universities, Insiitu. 
tions, etc., for a contribution from these authorities in respect <,[ 
these charges. 

Research Degrees of Camruidge and London 
Universities. 

The University of Cambridge is prepared to give favourable 
consideration to each individual case of applicants who desire ti, 
carry out at Rothamsted a portion of their work for the fnllowimr 
Degrees : — M.Sc., Pli.D. 

The b niversity oj London has accepted tlie Rothamstol 
Experimental Station as a “Recognized Institution’* from which 
research workers may submit work done at Rothamsted ha the 
following degrees M.Sc., Pli.D., D.Sc. 

A brief precis of the most important conditions that must 
be fulfilled by candidates is given below for general guidance. 

Intending workers at Rothamsted are strongly advised in the 
first instance to send a full account of their academic qualifications 
and training to the Director, as the candidate will be allowed m 
enter his thesis only if these qualifications are acceptable lo the 
University Senate. 

The general conditions imposed by the University regulation?* 
are briefly : — 

(1) bamhi ulyr. I hese degrees are granted in full to men 
only; under certain limitations the titles of demurs 
are open to women without flit 4 privileges which tin* 
degree confers in the? University. 
d/.iSe. A minimum residence of five terms at {’ambrnlgi 1 
and one at Rothamsted. Thesis to be presented nut 
earlier than sixth and not later than twelfth turn 1 
fiom term of admission as a research student. 

Ukl). A minimum residence of six terms at ( and ridge 
• fhiee at Rothamsted. Tliesis normally m ^ 
piesented not earlier than ninth term and not later 
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than twelfth term from term of admission as a research 
student. In special cases permission may be sought 
to present the thesis after the sixth term. 

Nutk. — ' flint* vt* tmu* :if con-tit ut<; ;t war. 

(2) Ijondon. These degrees are open to men and women 
on equal terms. 

A/.*S’e. and Ph.I). A minimum residence of two calendar 
wars at Kothamsted before submission of tlie thesis. 

D.i S'c. Normally the candidate must Hist hold the M.Se. 
degree nf the University, but in special cases, on the 
ground of published work, this regulation may on 
application be waived. A residence of two years at 
Kothamsted is required. 

A student must ordinarily have taken his first degree not less 
than four vents before the date of his entry tor the 
D.Sc. examination. 

Noth. In tin* rase nf students rcci>tcr;nj hi diet tltr twu-year Jh-Hi-I may bt* 
nv-tnled as ending hi tin* dune •( tin* >itd year. 

In the ease of workers alreadv holding a first degree of London 
University, they may enter as external students for higher 
degrees without any requirements as to residence. 

* 

* * 

post-graduate training at the pusa institute. 

In a lVss Communique issued on the 22nd dune. 1923, the 
Government of India announced the institution ot post-graduate 
courses for specialists in certain subjects at the Agricultural Kcseaich 
Institute and College. Pusa, and stated that these courses would 
be confined to distinguished graduates of l Diversities or Agricul- 
tural Colleges and also to students who had undergone training in 
agriculture and its allied branches in British l Diversities or in one 
of (lie recognized Agricultural Colleges and who possessed suitable 
qualifications. They have now decided to throw those coumes opui 
also to selected ollieeis of the Provincial Agricultural NTvice 
provided they are fully qualified to take advantage of them and are 
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recommended by the Government of the Province in which tlipy 
inav be serving. The first course commenced on the 1st November, 
1923, and subsequent courses will commence from about the s ;l ine 
date annually. The training will last for two years. Applications 
for further particulars regarding the courses, fees chargeable, etc,, 
should De made to the Director and Principal, Agricultural Research 
Institute and College, Pusa. 

No guarantee of appointment to the Indian Agricultural 
Service is given to the officers who pass through the training sun ess- 
fully. 

* 

* * 

THE WORLD’S WHEAT POSITION. 

The harvests of autumn 1922 were very poor in the importing 
countries of the world, and especially on the Continent of Europe; 
and yet, owing no doubt to the general impoverishment and the 
depreciation in the currencies of most European countries. Europe 
imported net during the cereal year ending with July 31st. 19 * 23 , 
only about the same quantity of wheat which she imported in 
the previous vear, namely, 69 million quarters. (Before the war. 
when Russia was exporting wheat, Europe’s net demand from 
abroad averaged only 36 million quarters.) Putting together the 
statistics for all the importing countries of the world, their net 
import during the last cereal year was 87 million quarters, as 
compared with 84 in the previous year, and with the pre-war average 
net import of 82. 

Harvests better this year. The harvests of this autumn have 
been very much better than those of last year, and (including mtigh 
estimates for the coming harvests of the Southern Hemisphere anil 
India) the prospects are that during the current cereal year ending 
with July 31st, 1924, the yield of all the countries, both imposing 
and exporting, for which statistics were available (not including 
Russia), will be 430 million quarters, as compared with 388 last year, 
and with the pre-war average of 372. For the countries of Europe, 
both importing and exporting (excluding Russia), the total yield 
during the harvest just ended has been 160 million quarters, as 
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compared with 130 last year, and with 169 before the war ; so that, 
if Europe required for consumption during the current cereal 
year only the same total quantity of wheat as she consumed last 
year, she would have to import 30 million quarters less this year 
than she did last year. Britain, however, which is the chief 
importer, does not seem likely to reduce her demand for foreign 
wheat (estimated at 28 million quarters), and, owing to the better 
harvests on the Continent and the fall in prices, several of 
(he Continental countries may increase their consumption. After 
allowing for the special circumstances of each country, I estimate 
that the net demand of Europe from abroad during the current 
vear will be only <53 million quarters, as compared with the 69 
million quarters she actually imported from abroad during the last 
cereal year. Allowing 19 million quarters as the total demand 
of the importing countries outside Europe, I reckon the total 
demand of all the importing countries in the world as likely to be 
80 million quarters, as compared with the 87 million actually 
imported last year. 

The exporting countries of the world (excluding Russia) have 
also had a considerably better yield than they had last year, and are 
likelv to have available for export, during the current cereal year 
ending with July 1924. a total surplus of 132 million quarters, 
including the 24 million quarters of exportable surplus they carried 
over on August 1st last. If these estimates turn out to be correct, 
then on August 1st next the exporting countries of the world are 
likely still to have in their hands about 52 million quarters of 
exportable old wheat — enough in itself to meet the probable 
demand of the importing countries for seven months without 
drawing on the produce of the harvests to be reaped after August 1st 
next. 

Furtlier fall in price x predict^. During the last twelve months 
the growing prospect of an accumulation of exportable wheat 
has led to a considerable fall in the world price of wheat, and the 
average price at Liverpool of foreign wheat is at present about 14 
per cent, below what it was twelve months ago, but is still 18 pet 
cent, above what it was on the average for 1913. In England 
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and Wales, on the average price obtained by fanners for tboir 
wheat, according to the Corn Returns, was 33.9. 4 d. per 4S(> )h 
For the week ending October 27th, the average prices were i n 
1913, 30«<?. ; in 1922, 41#. 6rf. ; in 1923, 39 s. ; so that the price nm V 
obtained by fanners is about 0 per cent, below the price they were 
getting last year, but is still 30 per cent, above the price in tin* 
corresponding week in 1913. As the Index Number of wholesale 
prices in this country is about 50 per cent, above the level of I Din 
and the cost of living (on which wages largely depend) is 75 per cent, 
above the level of July 1914, it is little wonder that many fanners 
no longer find it profitable to grow wheat, except on land specially 
suited for that crop. This state of things must tend to a further 
reduction in the area sown with wheat in this country. 

No likelihood of scarcity for tin o years. The probabie gradual 
increase in the world's surplus of exportable wheat, for which 
market cannot he found at present prices and the consequent 
competition between the five principal exporting countries, all ol 
which have considerable surpluses to dispose of. must tend to a 
further fall in the world's price of wheat in the near future. Such a 
fall would in its turn tend to a reduction in the area sown with 
wheat ; but, so far, except in Great Britain and perhaps in the 
United States, the indications are that the area under wheat next 
harvest will be larger than this year and unless the weather proves 
very unfavourable for the world as a whole, there is no likelihood 
of a scarcity of wheat during the next two years. 

British Empire more than self -s tip jHoiiny. Before the war 
the British Empire was not self-sufficient as regards wheat tin* 
net imports having on the average of five years exceeded the net 
exports by some 6 million quarters; but in each of the last three 
cereal years its net exports have exceeded its net imports, and last 
year the three exporting countries of the Empire (Canada, Australia 
and India) actually exported 15 million quarters more than were 
imported by the importing countries of the Empire (United Kingdom, 
South Africa, and other overseas possessions). During the current 
cereal year, thanks mainly to Canada’s excellent crop, the surplus 
available for export in the three exporting countries is likely 0* 
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|., r ov enough to supply all the importing countries ol the Empire 
\ntls more than double tin 1 qu iiitity of wheat they will require to 
import- the estimated surplus available for export being (\<J million 
quo iters, while the total imports of tlx* import mg countries of the 
Empire are not likely to exreed 'A'A million quartern, ft seems 
practically certain that for many yea is to coinr the Kmpire will 
grow much more wheat than it itself requires, and will have a 
j a rge surplus to spare for export to foreign countries. Probably 
it is also more than self-sufficient as regards barley, oats, rice and 
potatoes, j Si h Jamks Wilson in Einpux Pn uluchoit nnd Export, 
Xo. 8».J 

i 

¥ ¥ 

restrictions on import OF PLANTS FROM INDIA 
INTO ENGLAND, WALES AND IRELAND. 

The following notification, dated *2!Mli February. 1021. has 
heen issued by the Government of India in the Department of 
Education. Health and Lands: 

Under the recent Destructive Insects and Pests Orders made 
hv the Agricultural Departments of Kngland. Northern Ireland 
and the Irish Free State, the importation from India into England, 
Wales and Ireland of any of the plants mentioned in Appendix 1 is 
permitted in accordance with the following regulations. 

Each consignment should be accompanied by two copies of a 
certificate in the form prescribed (Appendix II) issued after inspec- 
tion. not more than 14 days prior to the date of shipment, by a duly 
authorized official of the country of export, to the effect that the 
consignment is healthy and free from the plant diseases, insects 
and pests named in the second schedule (reproduced in Appendix 
111) to the Orders mentioned. Plants will not be deemed to be 
healthy which are attacked by anv insect or pest mentioned in 
Appendix IV. One eopv of the certificate should he produced 
to the Customs officer at the port of entry, except in the case of 
consignments imported through the post when the copy should he 
affixed to each package, and the other copy forwarded by the 
importer to the consignee. I he original of the certificate should 
to forwarded by post, before the plants are despatched, by the 
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exporter to one of the undermentioned addresses according to t) le 
destination of the consignment. 

England and Wales. The Horticulture Division of the Ministry 
of Agriculture and Fisheries, Whitehall Place, London. 

Irish Free Side. The Secretary, Department of Agriculture 
and Technical Instruction for Ireland, Upper Merrion St root 
Dublin. 

Northern Ireland Minister of Agriculture, Northern Ireland 
Belfast. 

The import into the Irish Free State of potatoes, other than 
potatoes lauded before the 15th of July in the year in which tliev 
were lifted and gooseberry or currant bushes, is not permitted 
without a license previously obtained by the consignee. Exporteis 
are, therefore, advised to assure themselves that these licenses 
have been procured before forwarding such consignments. 

A consignment of imported plants which is not aeeompaniol 
by certificates in the prescribed form will be detained Indore delivery 
pending inspection, and disinfection if necessary, by an ntlireV 
deputed for the purpose, the charge for whose services ami all 
incidental expenditure will be defrayed bv the importer. 

2. In the interests of exporters in this country facilities fur 
the giant of the prescribed certificates have been provided in the 
pio\inces and Indian states noted below, and the arrangement 
adopted by them are published for general information. 

Madras. Consignments should be sent to the Agricultural 
College, Coimbatore, whence after examination they will be sent 
to any desired port in tin* Madras Presidency for exjxut. X" 
fhaige will be made for actual examination and grant of certificate? 1 , 
but all incidental expenses, such as carriage and cost of repackin'' 
after examination, will be defrayed by the persons applying for tin 1 
certificates. 

Bomba?j. Consignments should be sent to. tire Agricultural 
College, Poona, where inspection and certification will be made five 
of cost, provided that ' all incidental charges are borne In tk 
exporters. 
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Punjab. Consignments should be sent to the Agricultural 
College, Lyallpur, for necessary examination and certification. 

Burma. Persons desirous of exporting plants from Rangoon 
should apply to the Assistant Botanist, Ifmawbi, who will grant 
the required certificates after suitable examination of consignments. 

Central Provinces . Exporters will be required to present 
plants for inspection by a Deputy Director of Agriculture in tin* 
province or by the Economic Botanist. Nagpur, who will be autho- 
red to issue the necessary certificates. 

Mysore. Consignments should be sent to the office of the 
Director of Agriculture. Mysore, where the necessary certificates 
will be signed by the Director on the basis of an examination made 
l)v competent mycological and entomological officers. No charges, 
other than incidental charges, will lx* imposed at present. 

Travancore. Consignments should be sent to the office of the 
Director of Agriculture and Fisheries. Quilon. whence after exa mi na- 
tion they may be sent to any desired port for despatch. No charge 
will he made for examination and grant of certificates, but all 
incidental expenses such as carriage and cost of re-packing after 
examination will be defrayed by the persons applying for the 
certificates. 

Suitable facilities for examination and the issue of the pros- 
cribed certificates are not available in other parts of British India 
and in the other Indian States. 

Aitkxdix 1. 

(a) All living plants with a persistent woody stem aboveground, 
and parts of the same, except seeds, when for use in propagation— 
such as fruit trees, stocks and stools, forest trees, and ornamental 
shrubs and grafts, hirers and cuttings thereof. 

(b) All potatoes ; and all tubers, bulbs, rhizomes, conns, and 
hop stocks for planting. 

(c) Seeds of onions and of leeks for sowing. 

(■ d ) Gooseberries, 
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Appendix II. 

Certificate of exannualimi of Plants t No. 

This is to certify that the plants included in the packag.* nr 
consignment described below were thoroughly inspected by 
, a duly authorized official of 

on s and were found or believed bv him tn | J(i 

healthy and free from any of the plant diseases or pests named in i| i( . 
second schedule to the Destructive Insects and Peats Order of I U±>. 
This additional certificate mast be given for all potatoes : 
Further, it is hereby certified that no case of the disease known 
as Wart Disease or Black Scab of Potatoes (Synchgirium nMiott- 
cnm) has occurred on the farm or holding where the potatoes 
included in this consignment were grown nor within 5(H) yards 
(approximately i kilometre) thereof. 

(Signed) 

(Official Status) 

The following details mast be filled in by the shipper : 

Number and description of packages in consignment 

Distinguishing marks 

Description of plants 

Grown at 

Name and address of exporter 

Name and address of consignee 

Name of vessel 

Date of shipment 

Port of shipment 

Port of landing in England, Wales or Ireland 

Approximate date of landing 

(Signed) 


Appendix HI. 


Fungi — 

Black Knot of Plum and Cherry (Plowright ia morbosa. S;u • )• 
Fire or Pear Blight (Bacillus amylovorus, Trev.). 
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Chestnut Canker (Endothm parimtim . |Murr.| Antler and 
Ander.). s 

Wart Disease or Black Scab of Pofuto-.s Mioti- 

e m Perc.). 

Onioti and Leek Smut (Umt/x/is crpuln. Frost). 

Downy Mildew of Hops (IWom[>Umno,,,m, Miv. of 

Taka,). 

Im cfs 

Vine Louse (Phylloxera ca sta tree. Plane}).). 

American Apple Capsids (I/etemcordylus mniiuus. Kf> ut .. and 
Lyyitka mendas. Rent.). 

Pear Tingid (Str plant It is pyri. Kali.). 

( olorado Beetle (Lpduuttnrsa (hemfineata. Saw). 

Plum Cureulio (('onotrachehts utuaphar. Herhst.) 

Potato Moth (Phthonmrm opereahila /ell.). 

American Lackey Moths (Malacosomu americaua. Kale, and M 
disstria, lluhn.). 

Oriental Fruit Moth (Cydia wolcsta. Bust k.). 

San Jos: Scale (Aspidintm jxnticiasus. Conist.). 

Japanese Fruit Scale (Dias pis pmtayoua. NVwst.). 

Apple Fruit Fly ( Wuujohiis juanwulhn Welsh), 

Cherry Fruit Flies (Phayolctis cent*;. Linn.. //. cmyulata. Loew 
and f\. faasta. Osten Saken), 

(uioseberrv Fruit Fly (Epochra camdutsis. Loew.). 


Am:xnix IV 

A bruit anti other Tree Pests 

h’mt Tree Cankers (produced hv Wetria ddissima. Tul.. or anv 
species of M tut ilia). 

Silver Leaf (Store am purpurntm . Pers.). 

Black Currant Mite (Eriophyes rilis . Xal.). 

Woolly Aphis (hnosmua hnuyentui. flausm.). 

All Seale insects (Coecida.). 

Brown 1 ail Moth (A yyniia Plutonium. Dan.). (Euproctis 
ckrysorrhm ,) 
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Rhododendron Fly ( Leftfobyraa [Step/umitis] rhododendn 
Horv.) 

American Gooseberry Mildew (Spluvrotheca tnorsam, Berk.). 
B. Vegetable and Root Pests - 

Corky or Powdery Scab of Potatoes (S pontfospora subterran m 
Lagerlu). 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC 


Ur. G. S. Bajpai. I.C.S.. has been appointed to officiate 
as Deputy Secretary to the Government of India, Department of 
Education, Health and Lands, vice Mr. R. R. Kwbank, on 

other duty. 

* 

* * 

Dr. \\\ 1L Harrison*. I). Sr.. Imperial Agricultural Chemist, 
has been appointed substantively Joint Director of the Agricultural 
Research Institute, Pusa. 

♦ 

* * 

Mr. A. Howard. C.I.E.. M.A.. Imperial Economic Botanist. 
Pusa, has been granted leave on average pay for 7 months and 
3 davs from 17th March. 1924. Dr. F. J. F. Shaw officiating until 
15th April, 1924. 

* 

* * 

Mrs. G. L. C. Howard. M.A., Second Imperial Economic 
Botanist, Pusa, has been granted combined leave for 7 months 
and 9 days from 1 1th March. 1924. 

* 

* * 

The University of Edinburgh has conferred the degree of 
D.S(\ on Mr. W. McRae. M.A.. B.Sr.. officiating Imperial 
Mycologist, Pusa. 

* 

* * 

Dr, J. Sen, M.A.. Ph.I).. Supernumerary Agricultural Chemist, 
Pusa, has been appointed to officiate as Forest Chemist. Forest 
Research Institute and College. Dehra Dun. for 8 months, from 
Rh April. 1924, 

♦ 

* * 

Mr. B. C. Bvrt. B.X<\. Secretary. Indian Central 

Cotton Committee, Bombay, lias been granted leave on average 

( 333 ) 
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pay for 7 months from 3rd April, 1924, Mr. (i. R. Hilson, li.So., 
officiating. 

* 

* * 

Mr. M. B. Meson, G.B.V.C., has been appointed to ofliciate 
as Third Bacteriologist, Imperial Bacteriological Lahorutnrv, 
Muktesar, for 1 year from lath March, 1924, vice Mr. T. M. 
Timoncv, M.R.O.V.K., resigned. 

♦ 

* * 

Mr. M. Cakhery. M.A., B.Se., Agricultural Chemist to the 
Government of Bengal, has been confirmed in the Indian Agricul- 
tural Service from lltli March, 1924. 

♦ 

* * 

Mr. F. Smith, B.Scx, Deputy Direc tor of Agriculture, Bengal, 
on return from leave, has been posted to the Pastern Circle from 
15th March, 1924. 

* 

* * 

Mr. K. T. Davis, M.R.C.V.S.. Oflg. Director, Civil Veterinary 
Department, Bengal, was on leave on average pay for 1 month 
from 1st April, 1924, Mr. A. 1). McGregor, M.R.C.V.S., officiating. 

* 

* * 

Mr. F. R. Parnell, M.A.. Government Kconomic Botanist, 
Madras, has been granted combined leave for 2 vears. 2 months 
and 18 days from or after 10th March, 1924. Mr. K. ICiniiali 
has been placed in charge of the office until further orders, 

*** 

Mr. R. C. Broaofoot, N.D.A.. has been appointed to nfliciato 
as Cotton Specialist, Madras, rice Mr. G. B, llilsou on other duty, 
and also as Principal of tin' Agricultural College and Research 
Institute, Coimbatore, vice Mr. K. R. Parnell granted leave. 

*% 

Mr. Sadaat Uu.ah Khan, M.A.. B.S<\. Deputy Director of 
Agriculture under training, has been placed in charge of llm VI 
Circle. Madras, vice Mr. R. C. Broad foot on other duty. 
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.*? D ', ®- Mu ™ 0 ' hm teen emtaed the 

,,ltur,l Service , Deputy Director Agriculture. 
from 4th December, 1923. 


* 

* * 


Du. . Roto If. -Mann, D.Sc.. lms been confirmed as Director 
of Agriculture, Bombay, from the date of retirement of Mr C P 
Keatinge, I.C.8. *■ 


* 

* * 

Mr. P C. Patil. M.Sc., L.Am. Deputy Director of Agriculture 
South Central Division, Bombay, has been granted' leave on 
average pay for 1 month and 10 days, Mr. K. M. Pawar officiating. 

* 

* * 

Mr. K S. Farbrotjieu, .M.H.C.V.S, Superintendent. Civil 
Veterinary Department. Bombay, has been granted leave on 
average pay for 7 months from 15th April, 1924. Khan Sahel, 
.1. D. Buxv, tl.BA ,t'., officiating. 

*% 

Mr. C. II. Parr. B.Se.. Deputy Director of Agriculture in 
eliarge of Cattle-breeding. United Provinces, has been granted 
leave on average pay for 5 months from 15th May. 1924. 

* 

* * 

Mr. A. ('. Dunns. B.A.. Director of Agriculture. Bihar and 
Onssa, has been placed on special duty for 2 weeks from J4th 
Aprih 1924. and granted leave on average pav from 2Sth April to 
Bt October, 1924, Mr. 0. S. Henderson officiating. 

* 

* * 

Mr. (A. ('. Sherkari*, B.A.. Deputy Director of Agriculture, 
Uitnu ( in le, Bihar and Orissa, has been granted leave on average 

l lil : v Bom 8th April to 1st October. 1924. Mr. II. L. Datta 
^iciating. 


* 

* * 


Mr, N. S. M( ( ( 0 \vax, 13. A.. Professor of Agriculture in charge 
h District Work, Bhagalpur Circle. Bihar and Orissa, has been 
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granted leave on average pay for 6 months from 2nd April. 
1924. 

* 

* * 

Ohaudhuri Muhammad Abdulla, Deputy Director of Agricul- 
ture, Punjab, and Sardar Sahib Kharak Singh, M.A.. Associate 
Professor of Agriculture, Lvallpur, have been confirmed in the 
Indian Agricultural Service. 

* 

♦ * 

Mian Mukhtar Xabi. Extra Assistant D h ector of Agriculture. 
Gurdaspur. assumed additional charge of the duties of Deputy 
Director of Agriculture. First Circle, Punjab, on 3 1st January, 
1924, relieving Malik Sultan Ali who proceeded on leave fur 
4 months. 

Rai Sahib La la Jai (’hand Luthra. M.S<\. Associate Professor 
of Botany, assumed charge of the post of Economic Botanist to 
Government. Punjab, in addition to his own duties, from Kith 
February, 1924, relieving Agha Yusuf Ali Khan deputed to England 
in connection with the British Empire Exhibition. 

* 

* * 

Mr. S. R. Rippon. M.R.C.Y.S., who has been appointed to 
the Indian Veterinary Service, has been posted to Burma. 

* 

* * 

Mr. J. H. Ritchie, M.A.. B.X<\, Deputy Director of Agricul- 
ture, Northern Circle, Central Provinces, has been granted leave on 
average pay for 8 months from 1st April, 1924. Mr. R. II Hill 
officiating. 

* 

* * 

MR. S. T. I). Wallace, B.Sc., Deputy Director of Agricul- 
ture. in charge of Animal Husbandry, Central Provinces, has been 
granted combined leave for 1 \ months from 22ml April. HEM. 
Mr. J. 0. McDougall officiating in addition to his own duties in charge 
of the Southern Circle, 
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Mr. S. G. Mutkekar, M.Sc., B.Ag., Officiating Deputy 
Director of Agriculture, Western Circle, Central Provinces, has 
been granted leave on average pay for 1 month from 22nd April, 
1924, Rai Sahib Bhayya Lai Dube officiating. 

*** 

Mr. J. F. Dastur, M.Sc., D.I.C., Mycologist to Government 
of Central Provinces, was on leave on average pay from 24th March 
to 17th April, 1924, Mr. K. P. Shrivastava officiating. 

* 

♦ * 

Mr. E. A. H. Churchill, B.Sc., Assistant Director of Agricul- 
ture, Jubbulpore, has been transferred in the same capacity to 
Chhindwara, Central Provinces. 

* 

* * 

Rai Sahib Tundilal Pa war has been appointed to officiate 
as Deputy Director of Agriculture. Eastern Circle. Central Provin- 
ces, vice Mr. J. C. McDougall on other duty. 


NOTICE 

The undersigned is about to prepare a complete record of the 
students trained at the Agricultural Research Institute, Ptm. 
The record will contain the following information regarding the 
career of each : — 

(1) Name of student. 

(2) Province or State from which lie came. 

(3) Kind of training given. 

(4) Employment, obtained after being trained. 

Old students of the Institute are requested to assist in the 
preparation of this record by supplying the undersigned with the 
^formation asked for above, 

]). CLOUSTON, 

Offg. Agricultural Adviser to the Government of India. 



THREE BOOKS ON ENTOMOLOGY. 

(1} Animal Parasites and Human Disease. — By Asa C. Chandler; 
Second Edition, Revised, 1922, Chapman and Hall ; Price, 
225. 

(2) The Principles of Insect Control. — By R. A. Wardlk and 
P. Buckle ; 1923 ; Longmans, Green & Co.; Price, 20s. 

3) Social Life among the Insects.— By W, M. Wheeler; 1923; 
Constable and Co. 

(1) That this book has reached a second edition shows that it 
has met a want. It is a very well-written and well-balanced rmm 
of our present knowledge of those Human Diseases, which are 
caused directly or indirectly bv Protozoa, Worms and Arthropods- 
diseases which are of very direct interest to all the human race, 
especially to those living in warm climates, where the labour-outturn 
of the cultivator is normally reduced to a serious extent bv such 
diseases as hookworm and malaria. For the entomological and 
veterinary worker in India, no less than to the medical man, this 
book provides a concise and accurate summary of the subject dealt 
with. It contains a few errors, which will doubtless be corrected 
in a later edition ; some of these are mere slips but others, such as 
the statement (p. 485) that Pangonia sucks blood while hovering in 
the air, are errors of fact which have already been corrected in 
print. 

(2) The vast output of literature on Economic Entomology 
makes it increasingly difficult for workers in tills line to keep them- 
selves informed of past and recent progress in this subject throughout 
the World. The Review of Applied Entomology , it is true, abstracts 
all current literature very usefully but serves rather as an f ndex 
than a classified abstract of recent literature. The present volume, 
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therefore, meets a real want by providing under one cover a resume 
0 f recent literature on methods of Insect Control That such an 
attempt to cover an enormous field has resulted in an elimination 
of all errors or in the inclusion of every control-method which has 
been advocated* would be too much to expect ; but within its limits 
this compilation will be found very useful to all economic workers 
and should certainly find a place in the library of every Agricultural 
College in India. The book is divided into four parts. Part I 
deals with Biological Control under the heads of Host Resistance, 
Climatic Restraints. Disease, Parasites and Predators, and Bird 
Encouragement. Part If deals with Chemical Control by means 
of Insecticides (three chapters). Dips and Pressings. Attractants 
and Repellents, and Fumigants. In Part III we come to Mechanical 
Control by Cultural Methods, Restriction of Spread, Crop Storage, 
and Baits and Traps, whilst Part IV gives a summary of Legislation 
for the control of pests, and an Appendix includes an account of 
machinery for spraying and dusting. 

On page 2 the author* state that the San Jose scale “ attacks 
all fruit trees except chestnut, fig, cherry and vine ” : in Kashmir 
both cherry and vine were found to be attacked in 1923 and cherry 
has also been recorded as attacked in California. On page 9 Oshinia 
is quoted as stating that teak is absolutely immune to termites ; 
this may be so in Formosa but requires qualification as a general 
statement; teak is not immune in India and in Java Dammerman 
has described Kalotenws tecUuur which attacks living teak trees. 

Under the heading of Attractants, the authors might have 
made some mention of the Andres- Maire form of trap, which has 
been used with success in India for the control of Ay rot is ypsihn. 
Ho far aa Indian workers are concerned, indeed, a noticeable point 
in this book is the very infrequent reference made to Indian publi- 
cations on Economic Entomology. Most of the methods described 
in Chapter XIII, under Restriction of Spread of Pests, are based on 
work in Europe and America. As this book should be equally 
valuable to workers in the Tropics, the utility of subsequent editions 
w iU be improved by the addition of notes on control-method ! found 
useful there* 
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(3) Professor Wheeler is a well-known authority upon the Ants, 
which are amongst the best-known exponents of social life amongst 
the Insects. This book reproduces six lectures which were given 
at the Lowell Institute in 1922, and will be found equally interesting 
to the entomologist and to those who are interested in the habits 
of insects without necessarily wishing to enter into such subjects 
as their classification and nomenclature. It is perhaps difficult 
to make a strict definition of social insects. In this book Professor 
Wheeler includes in this category Beetles, Wasps, Bees, Ants, 
Earwigs, Einbiads and Termites, and to these a slight extension of 
the fine would add some Crickets, Moths and Bugs. [T. B. F.] 

*% 

Poultry Farming in the East. — By Mrs. A. K. Fawkes, Poultry 

Expert to the Government of United Provinces. (Allahabad: 

Pioneer Press.) Price, Rs. 4. 

Mrs. Fawkes has produced an excellent little handbook on 
poultry fanning in India. She has managed to adapt to Indian 
conditions many of the principles of successful fowl keeping as 
practised in the West. 

The chapter on housing is particularly good ; as the author 
says, “ most of the failures in poultry keeping in India are attribut- 
able to one factor and that is that people will house their fowls in an 
empty godown in the compound.” 

The section on diseases is full but clear, though the amateur 
will be well advised to spend more time in preventative measures 
than in applying remedies after disease has broken out. 

The egg-laying competitions at Lucknow have been valuable 
in bringing public attention to possibilities of poultry keeping in 
India. 

Feeding is another section which will well repay careful atten- 
tion. A suitable and well balanced ration is of the greatest 
importance. 

The book is well got up and is full of useful information. ft 
can be thoroughly recommended to any one interested in poultry 
and the author is to be congratulated on her book. [G. S. H.] 



NEW BOOKS 

ON AGRICULTURE AND ALLIED SUBJECTS 

1. The New Agriculture, by Kary C. Davis. Pp. 494. (Philadel- 

phia and London : J. B. Lippincott Co.) Price, 86. 6d, net. 

2. The Co-operative Marketing of Farm Products, by 0. B. 

Jesness. Pp. xiii+292. (Philadelphia and London: J. B. 
Lippincott Co.) Price, 106*. 6d. net. 

3. The Nature and Properties of Soils ; A College Text of 

Edaphology, by T. Lyttleton Lyon and Harrv 0. Buckman. 
p P . v+588. (London : Macmillan k Co.) Price, 156. net. 

4. The Principles of Agriculture, by J. It. Ainsworth-Davis. 

Pp. xiv+261. (London : Methuen k Co.) Price, 76. net. 

5. Practical Botany for Indian Students, by I)i\van Bahadur 

K. Rangachariar, M.A., L.T. (Madras : Superintendent, 
Government Press.) 

6. Social Life in the Insect World, by J. H. Fabre. Translated 

by Bernard Miall. (London : T. Fisher Unwin, Ltd.) 
Price, 86. tirf. net. 

7. Animal Nutrition, by T. B. Wood, C.B.E., M.A., F.I.C., F.R.S, 

(London : University Tutorial Press. Ltd.) Price, 46 . 

The following publications have been issued by the Imperial 
Department of Agriculture in India since our last issue : — 

M( mvir. 

1 . Studies in Gujarat Cottons, Part 11, by Maganlal L. Patel, B.Ag. 
(Botanical Series, Yol. XII, No. 5.) Price, 1L 1-12 or 36. 

Reports, 

2. Proceedings of the Board of Agriculture in India held at 

Bangalore on the 21st January, 1924, and following days 
(with appendices). Price, R. 1. 

3. Proceedings of the Cattle Conference held at Bangalore on 22nd 

and 23rd January, 1924 (with appendices). Price. As. 9. 
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LIST OF AGRICULTURAL PUBLICATIONS IN 
INDIA FROM THE 1st AUGUST 1923 TO 
THE 31st JANUARY 1924. 



The Agricultural Journal of 
India , Vol. XV11J, Parts V 
iind Vi, and Vol. XIX, Part 
I. Price, ft 1-8 or 2*. j*er 
part ; annual subscription 
Rs. ti or 9 a (kf. 

| iSeientitie Petunia of the Agri- 
! cultural Research Institute, 

Pusa (including tic* Report* 
uf the Imperial Dairy Kx|K*rt 
| and the Secretary, Sugar 

i Bureau), for 1922-23, Price, 

1 ft. 1. 

3 ! Review of Agricultural 0|**i i- 
tiuns in India, 1922-23. 
Price, ft. 1-10. 

A Study of the Factors opera- 
tive ill the value of (liven 
Manure. Pusa Agricultural 
Research Institute Bulletin 
No. 149. Price, As. A. 


general agriculture 

Kdited by the Agricul- 
tural Adviser to the 
Government of India, 


j The Improvement of Fodder 
| and Forage in India (Papers 
read before a joint meeting of 
j the Sections of Agriculture 

i and Botuuy, Indian Nc idler 

Congress, Lucknow, 1923). 

; Puna Agriciiitura! Research 

• Institute Bulletin No. 150. 

j Price, A*, tj. 

I 

i | Agricultural .Statistics of India, 
' 1920-21, Vol. 11. Price, 

R. 1-8. 


7 Water Hyacinth. Bengal 
Department r of Agriculture 
leaflet 1 (English). 


Issued from the Agricul- 
tural Resea left Insti- 
tute, Push. 


Agricultural Adviser to 
the Government of 
India. 

f>. If. WiUdon, M.v, 
Late Agrirtil 
t oral Chemist to 
Government, Punjab ; 
P. K. lender, m..v, 
n.se., a. !.(*., m.v, 
Agricultural Chemist 
to Government, 
Punjab, I a all pur; 

and M. Mu hand !>al. 
f. Ag., Research 

Assist a »il . Agricultural 
College, Lvallpur. 

Edited by Gu bridle 
L c. Howard, m.a., 
Second Imperial 

Economic Botanist, 

Puna. 


Issued i»y the Depart- ! 
ment of Statistics, 
India. 

R. S. Finlow, n.sc., r.t.c.. 
Director of Agricul- 
ture, Bengal. 


Messrs. Thacker, ,Si*ink 
& Co., Calcutta. 


Government Print mg, 
India, Calcutta. 


Ditto 


Ditto 


Ditto 


Ditto 


Bengal Government 

Press, Calcutta. 
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Title 

Author 

Where published 

General Agriculture— oontd. 


Water Hyacinth. Bengal 
Department of Agriculture 
Leaflet 2 (English). 

R. S. Flnlow, B.8C., F.I.e.. 
Director of Agricul- 
ture, Bengal. 

Bengal Govemmen 

Press, Calcutta. 

Reaping of broadcast highland 
Ana paddy. 

Issued by the Depart- 
ment of Agriculture, 
Bengal. 

Ditto 

Improvement } of 4 Cattle and 
provision of Cattle Fodder in 
Bengal (in English). 

Ditto 

Ditto 

Annua! Report of the Depart- 
ment of Agriculture, Bihar 
and CrissH, 1922*23, 

Issued by the Depart- 
ment <»f Agriculture. 
Bihar and Orissa. 

jovernmeut Prers, 

Gulzurbagk. 

Agricultural Statistics of Bihar 
and Orissa for 1922*23. 

Ditto 

Ditto 

Annual RejKut <>u the Adiuiuis- 
(ration of the Department 
of Agriculture, United 

Provinces, for the year 
ending 30th June 1923. 

Issued by the iJep-irt* 
ment of Agriculture. 
United Provinces. 

Government Press, 

United Provinces, 

Allahabad. 

1 

| 

Annual Repot on the Agricul- 
tural -Stations in the Central 
Circle, United Provinces, for 
the year 1922*23. 

Ditto 

Ditto 

i 

Report mi the Agricultural Mo* \ 
tions of the Western Uiivle, i 
United Provinces, for the 
year ending 3 1st May, 1923. j 

Ditto 

Ditto 

Rcjiort on the Agricultural Mu* j 
tiona in the Ristcru Cin ie, 
United Provinces, for the i 
year ending 31 st May, 1923. 



j ! 

Ditto 

Report on the Agricultural 
Motions in the North-Eastern 
Circle, United Provinces, for 
tho year 1922*23. 

i 

Ditto 

t 

Ditto 

Report on~the’Workuig»ndJt he 
Administration of tho Unites! 
Provinces Government 
Gardens for the yesr 1922-23. 

Ditto 

j 

Ditto 
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LIST OF AGRICULTURAL PUBLICATIONS -eoitfd. 


Where published 


General Agriculture — contd. 

ID Season und Crojis Rejjurt, Issued by the Depart- Government P r i n ting, 
Punjab, for 1922-23. Price, inent of Agriculture, Punjab, Lahore. 

R. 1-8 or 2$. Punjub. 

20 Report on the Operations tf the Ditto Ditto 

Department of Agriculture, 

Punjab, for the year ending 
the 30th June, 1922. Part II . 

Price, Rs. 7 - 1 0 or UK 2d. 

21 Tables of Agricult ural Statistics Ditto Ditto 

of Punjab for the year 
1922-23. 

22 Report on the Lawrence Ditto Ditto 

Gardens, Lahore, for the year 
1922-23. Price, As. 5-8 or 
ad. 

23 Pamphlet entitled “ PossibiJi- Sir 1‘atri* k Fagan, Ditto 

ties of Agricultural Develop- K.c.l. e., evs i. 
ment in the Punjab.” 

24 Notice for the guidance of issued by the Dejmrt- Mulid-i Ani Press, 

Zemindars regarding Seed ment of Agriculture, Lahore, 

selection for sowing of Punjab. 

Wheat {Urdu). 

Report on the Colton Survey of 1>. Milne, b.nc , Economic Go vein ment Printing 
the Rohtak District in 1919. Botanist to Govern* Ihmjab, Laboic. 

Price, Rs. 7 or 9s. 4 <1. ment, Punjab ; t h, 

Ali 31ohamni«d, L.Ag., 
and L. Kirpa Kain, 

l. Ag. , Agricultural 

Assistants. 

26 Sugarcane type Coimbatore 205. Malik Sultan All, Ditto 

Punjab Department of IVputy Director of 

Agriculture Leaflet No. 22. Agriculture, Gurdas- 

JUll. 

27 Clean Picking and Marketing oi Issued bv the Depart- Ditto 

Cotton. Punjab Depart* ment of Agriculture, 

ment of Agriculture Leaflet Punjab. 

No. 23. 

28 | Improvement of Grazing Areas L B. Kulkami, «.Ag M Government Centra I 

in the Bombay Presidency. Assistant Economic Press, Bombay. 

Bombay Department id Botanist, Poona. 

Agriculture Bulletin No. 112 
of 1923. Ihice, As. 11-6. 

29 Agricultural Advancement in Sublnirnnia Roddi of Government Press* 

the Nellore Taluk by Co- Thotapalli. Madras, 

i operation w~th the Agricul- 
tural Department. Madras 
Department of Agriculture 
Leaflet No. 30 (English and 
Telugu). 
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Title 


Where published 


General Agriculture — eontd. 


Breeding and Rearing of Cattle 
and Buflaloe*. Madras 
Department of Agriculture 
j Leaflet No. 31 (English, 

1 Tamil, Telugu, Malava lam 
I and Kanarcse). 

Notes on the Exhibits at the 
! Agricultural Exhibition, IV 

Circle, Madras, comprising 
North Areot, South Areot, 
j Chingleput and C’hittoor 

] Districts. Madras Dejwirt- 

ment of Agriculture Leaflet 
No, 33 (English and 
Tamil). 

An Improved Furnace for 
Jaggery making in Chittoor 
District. Madras Depart- 
ment of Agriculture Leaflet 
No. 34 (English, Tamil and 
Telugu). 


33 | The Ground, Earth or Pea -nut 
( A mckiti hypryrfa). Madras 
Department of Agriculture 
Bulletin No. t<7. (Revised 
edition of Bulletin No. 28). 

34 Year Rook, 1923, of the Madras j 

Agricultural Department. j 


33 j Appendix A to *' A Popular 
i Account of the work oi the 
Madras Agricultural Dcjwrt- 
! ment ** (Tamil and Telugu). 

3ti Report on the working of the 
j Department of Agriculture, 
Central Provinces, for 
| 1922-23. Price, R. I 

37 i Return of exj)enditurc on Pro- 
vincial and District Gardens, 
Central Provinces and Berar, 
for 1922-23. Price, As. 4. 


38 


Report on the Cattle- breeding 
Operations in Central Provin- 
ces and Berar for 1922 23- 
Price, As. 4. 

Report on the Demonstration 
work curried out in the 
Western Circle, Central Pro- 
vinces, for 1922-23. Price, 
As. 8. 


R. W. Littlewood, n.d.a.. 
Deputy Director of 
Agriculture for Live- 
Stock, Madras. 


D. Anandu Rao, b.sc., 
Deputy Director of 
Agriculture, IV Circle, 
Madras. 


Ditto 


Issued by the DcjMrt- 
ment of Agriculture, 
Madras. 


Ditto 


Ditto 


Issued Ly the IVpirt- 
ment of Agriculture. 
Central Provinces 
and Ben; r. 

Ditto 


Ditto 


Ditto 


Government Pres 
Madras. 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Government Press* 

Central Province*, 

Nagpur. 


Ditto 


Ditto 


Ditto 
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Title 


Author 


General Agriculture — contd. 


Report oil the Demons! rat ion 
work carried • out in the 
Northern Circle, Central Pro- 
vinces, for 1922-53. Price, 
As. 8. 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces and 
Berar. 

Report on the Nagpur Agricul- 
tural College, the Botanical, 
Chemical, Myco logical and 
Engineering Sections and 
Maha rnjbagh Menagerie, 

1 Central Provinces. Price, 
As. 8. 

Ditto 

Olpad Thresher. Central 
Provinces Department of 
Agriculture Leaflet { Hindi). 

K. A. 11 . Churchill, n.sr., 
Wistauf Director of J 
Agriculture, tent ml 


Provinces. 

The Cultivation of Oranges in 
the Cent ml Provinces and 
Berar. Central Provinces 

Department of Agriculture 
Bulletin No. lit. 

K. 1*. S h r i v a s t a v a. 
Assistant to the 

Economic Botanist, 

Central Provinces. 

Report of the Agricultural 
Department, Assam, for the 
year ending 3 1st March, IH23. 

Issued In the Depart- ■ 
ivi« a >it of Agriculture, ( 

Assam. | 

Tables of Agricultural .Statistics \ 
of Assam for the year 1922- I 
23. 

Ditto 

! 

! Agricultural Statistics of Burma : 
for the vear 1022-23. Price i 

n. t-s. ‘ | 

Issued hy t he Depart- j 
nient of Agriculture, j 
Burma. [ 

Ihe Bengal Agricultural Journal ■ 
(Quarterly). (In English and ! 
Bengali. ) Annual subscrip, j 
tion It. 1 - 1 ’j single cop v As. ", ; 

Nsiicd by the Depart- j 
merit <f Agriculture, | 
Beng-il. 

The Journal of the Madras t 
Agriculture] Students’ Union ! 
(Monthly). Annual suhscrip. ! 
tion Rs. 4, 

Madras Agricultural 

■Students* Cnion, 

Quarterly Journal of the Indian 
Tei Association. Price, As. t) 
jjcr ■copV. 

SeientiHc Department 

the Tnriian Tea 
Association. Calcutta. 

Poona Agricultural College 

Magazine (Quarterlv). 
Animal subscription Rs. 2. 

College Magazine Com- 
mittee, Poona. 

Journal of the Mysore Agrieul- 
riiral and Experimental 
l nion (Quarterly). Annual 
subscription Rs. 3. 

Mysore Agricultural 

Experimental Union. 


Where publi») t ,-.j 


Government Pros s 
Central Provings’ 
Nagpur, 


Ditto 


Ditto 


Ditto 


A^siim Sec re 1 .i ri.it 

Printing O Hi e ». 
Shillong. 


Ditto 


Government Print in:'. 
Burma. 


SreeiMth Press, ir.n r (> 


Ihe Electric Pi intin: 

t\ tiro hat on*. 


Catholic Orphan Pit?? 
Calcutta. 


Ary.i Bliusaii Prr^ 
Poona. 


Bangalore h^s 
Banga lon». 
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Where published 


yy Indian Scientific Agriculturist I Alliance Advertisin'' 
(Monthly). Annual subs- | A s k o e j a t i n n, Ltd., 

criplion Rs. 4. j Calcutta. 


53 The Planters' Chronicle United Planters’ Aswia- 
(Weekly). | tion of South India, 

i t Coimba tore. 


( -a butta Chro mot y pc 
Company, 52-3, Bow 
Kaz.tr Street, Calcutta. 

E. P. Works, Ooimba tor?. 


AGRICULTURAL CHEMISTRY 

;,4 ; A Preliminary Note on the Roland Norris, y se-. Messrs. Thacker. Spink A 
Decomposition of Calcium K.l.r., Government : Co,, Calcutta, 

j Cvanamide in Niuth Indian Agricultural Chemist, i 

\ Soils. Memoirs of the Coimbatore : K. Viswa- 

Department of Agriculture n.*tb. Assistant Ajiri- , 

| in fndLi. Chemical Series, | cultural Chemist, 

| Vol. VII, No. II. Price, ( <dmbatoit > ; and (’. 

As. 12 or R V. Ramaswami Ayvar, ; 

L. 4"., Assistant to the i 
Government Aprirul- | . • 

I ura) Chemist, Coimba- , 
tore. 

ja The Prevention of Nuisances J. Chariton. b.>c.. A.r.c.. Government Printing, 
caused by the Purboiliiu: *,f Agricultural Chemist, j India, Calcutta 

Paddy. Pu> i Agricultural Burma. ’ 

Research Institute Bulletin ! 

No. 14ti. Prior, As. 5. j 

;»6 A Method f»<r the accurate Phani Bhusan Sany.il, ; Ditto 

| ‘l)e termination of Carbonic .V. so. , Assistant to ! 

I Acid present aa Carbonate in the JmjKTial Acri< ul- 
Soils. Pusa Agricultural turd Chemist. Pusa. 

Research Institute Hiillelin , 
j No. I*>1. Prior, As. L\ 

Assam Seofctaiiat Print- 
ing office, shillouj;. 


( lovernment IVintin.. 
Burma, Rangoon. 


BOTANY 

■i!* Studio* in Inheritance in Colton, G. J„ Kottur. m.al'.. Me>si>. Thacker, Spink A- 
L History of a Cnnw t Cotton Breeder, Co., Calcutta, 

between (). knbirnnn and j Southern Mihmtta 

0, iwjhrhim. Memoirs of j Country, 

the Dejmrtment of Agricul- 1 
lure in India. Botanical j 
Seric-s Vol. Nil, No. 3. j 
Prior, R. 1 -4 or 1#. 


a? Liminji of Assam Soils. Assam Issued by the Depart- 

Detriment of Agriculture nient of Asricult ire. 

Bulletin No. 2 of 15123. Assam. 

08 Par-hoiiinii of paddy. Burma Issued by the |)cp»rt- 

iVpartment of Agriculture nient of Agriculture. 

! leaflet No. 18. j Burma. 
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LIST OF AGRICULTURAL PUB LI CAT! 05 8~ eonid. 


No. 


Title 


Author 


Where published 


Botany — ooncld. 


60 


Studies in Indian Oil Seeds. 
No. 2. Linseed. Memoirs of 
the Department of Agricul- 
ture in India, Botanical 
Series, Vcl. XII, No. 4. 
Price, Pi. 1-4 or 2s. 


Gabrielle L. C. Howard, 
m.a., Second Imperial 
Economic Botanist ; 
ftnd Abdur Rahman 
Khan, Assistant to 
the Imperial Economic 
Botanist, Push. 


Messrs. Thacker, Xnjnk a 
C o., Calcutta. 1 


61 


Studies in Gujarat Cottons, 
Part II. Memoirs of the 
Department of Agriculture 
in India, Botanical Series, 
VoL XIJ, No. 5. Price, 
R. M2 or 3tf. 


Maganlel L. Patel, D.Ag.. 
Cotton Breeder, South 
Gujarat. 


Ditto 


MYCOLOGY 


62 


The Relative Responsibility of 
Physical Heat and Micro- 
organisms for the hot weather 
Rotting of Potatoes in 
Western India, Pusa Agri- 
cultural Research Institute 
Bulletin No. 148. Price, 
As. 5. 


S. L. Ajrekar, b.a.. 
Acting Professor of 
Beta nv , Royal I nst i * 
tute of Science, 
Bombay ; and J, I). 
R a n a d i v e , u.Ae.. 
Assistant Mycologist, 
Potato Research Com- 
mittee, Bombay 
Department of Agri- 
culture. 


Government Piintirg 
India, Calcutta. 


63 


Some common Fungoid Diseases Issued by the IVjuirt- 
of Crops and their preventive ! meat of Agriculture, 
measures — Ufra or Dak j Bengal. 

Disease of Paddy (in English | 
and Bengali). * ** j 


Bengal Government Pres-, 
Calcutta. 


ENTOMOLOGY 


64 

List of Publications on Indian 
Entomology, 1922. Pusa 

Agricultural Research Insti- 
tute Bulletin No. 147. Price, 
As. 7. 

Compiled by the Imjierial 
Entomologist. 

Government 1 

India, Calcutta. 

6o 

The PeBt Act and Cotton. 
Madras Department of 

Agriculture leaflet No. 32. 
(English and Tamil). 

G. R. Mi Ison, ft.se.. 
Cotton ttpeeuiliat, 

Madras. 

Government 1 ! 

Madras. 

66 

Mango Weevil (English and 
Bengali). 

Issued by the Depwrt- 
ment of Agriculture, 
Bengal. 

Bengal Govcmnu i 
Calcutta. 

67 

The Important Insect Pests of 
Coconut, Burma Depart- 
ment of Agriculture Leaflet 
No. 14. (Revised anti 

enlarged.) 

Issued by the Apart- 
ment of Agriculture, 
Burma. 

Government V 

Burma, Range**' 


LIST OF AGRICULTURAL PUBLICATIONS 


LAST Of AGRICULTURAL PUBLICATIONS-^*^ 



Entomology — concM . 


68 The Palm Beetle* in Burn*. Issued by the Depart- Government Printing 
Burma Department of Agri- ment of Agriculture, Burma, Rangoon, 
culture Bulletin No. 19. Burma. ' J 


AGRICULTURAL BACTERIOLOGY 

09 Indigo Experiment?, 1922. (1) J. H. Walton, jca., m. sc., Government Printing, 
The effect on produce when Assistant Agricultural India, Calcutta. * 
Vat Liquor is allowed to Bacteriologist, Pusa. 
stand in the beating vat and 
beating is delayed ; (2) The 
effect of neutralizing the 
Liquor with caustic soda 
before beating. Puna Indigo 
Publication No. 12. Price, 

As. 4. 


VETERINARY 

7u Annual Report of the Punjab Issued by the Depart- Government Printing, 
Veterinary College. Civil ment of Agriculture, Punjab, Lahore. 

Veterinary Department. Punjab. 

Punjab, and the Government 
Cattle Farm, Hitwar, for 1922- 
23. Price, R. 1-8. 

71 Cattle Census Report, Punjab, Ditto Ditto 

% for the quinquennium ending 

1922. Price, A*. 8 or M. 

72 Punjab Cattle Census of 1923. Ditto Ditto 

Price, As. 8 or $d. 

73 last of Horse and Cuttle Fairs Ditto Ditto 

and Shows in the Punjab 
during 1923-24. 

74 Annual Administration Reporta Issued by the Civil Government Central 

of the Bombay Veterinary Veterinary Depart- Pres*, Bombay. 

College, Glanders and Farcy ment. Bombay. 

Department, and Civil Veteri* 
nary Department in the 
Bor* hay Presidency (includ- 
ing Sine!) for the year 1922-23. 

Price, As. 5. 

73 Annual Report of the Civil Issues! by the Civil Government Printing, 

Veterinary Department. Veterinary Depart- Bihar and Orissa, 

Bihar and Orissa, for the vear ment, llih ir and Patna. 

1922*23. Price, As, 12,' Orissa. 

76 Annual Report of the Civil Issued by the Civil Government Press, 

Veterinary Department. Veterinary Depart- United Provinces, 

United Provinces, for the ment. United Brovin- ^Allahabad, 

year ending 3lst March, 1923. ces, t 

Price, R. 1-2. 
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Veterinary — conoid. 


77 I Report of the Civil Veterinary 
Department, Assam, for the 
year 1922-23. Price, As. * 
or 9rf. 


Issued by the Civil 
Veterinnry Deport- 
inent, Assam. 


78 


Report of the Civil Veterinary 
Department (including the 
Insein Veterinary School ). 
Burma, for the year] ended 
the 31st March, 1923, Price, 
R. 1. 


Issued by the Ci\ il 
Veterinary Depart- 
ment, Burma. 


79 


Report of the Civil Veterinary 
Department of the Central 
Provinces and Berar for the 
year 1922-23. Price, R. 1. 


Issued by the Civil 
Veterinary Depart- 
ment, Central Provin- 
ces and Rfr.tr, 


SO 


Report of the Civil Veterinary 
Department, North-West 
Frontier Province, for the 
\ ear 1922-23. Price, As. 13. 


lotted by the Civil 
Veterinary Depart- 
ment, N.-W. F-. 

Province. 


Assam Seeretari.ii p,.j, lti 
ini? Office, Shilling 


Government Printing 
Burma, Rangoon, 


Co vein men t Pre**, 

Central Pm v men’ 
Nagpur. 


Xort h - West F r o n tier 
Province <Io\!-ni iie-iit 

Prfss. 


WANTED 

Following issues of “ The Agricultural Journal of India ” 
Vol. I, Pts. I, 2, 3, 4 ; Yol. II, Pt. 1 ; Vol. VI, Pts. 2, 3 ; Vol. XIII. 
Pts. 1,3; Vol. XIV, Pt. 1. 

50 per cent, above original price as quoted by the publishers 
offered. 

Please apply to — P rincipal, Agricultural Coukuk. 

Cawnpore. 




